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O (57) Abstract: Imidazoquinoline and tetrahydroimidazoquinoline compounds that contain ether and urea functionality ai the 1-po- 
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m invaitiOT idates to imidazocpinol^ 
£micti(mlityatfte li»shi«waidtoplBniM^^ 
compoBnds. A ftidier aspect of tins nivBiUi<m»l^ 
inmunomoduhton^feindacingcytokm 

, includmg vital and neoplastic <<» ffta se8. 



Backgronn d of flie Invei^Hiw^ 

Hie fiist reliable report on the LB--iniidaa>[4^^]quinoline ring system. Badman 
etaL.Li^g,am 15. 1278-1284 (1950) describes the synfliesis of H<^nefl^ 
quinolinyl>2-meaiytl/r.inudazo[4,5w:]quinol^ for possible use as an antimalarial 
agent Subsequently, synfeeses of various substituted W-imidazo[4.5^] qninoKnes vkk 
reported Forexample. Jain etaL. J.Med, Cbm 11. pp. 87-92 (1968). synthesized flie 
compound l-[2.<4-piperidyI)etiiyI]-lir-iniidazo[4,5-c]quinoline as a possible 
anticonvulsant and cardiovascular agent Also. Baranovetal..<a^^ 85, 94362 
(1976). have reported several 2.oxofanida2o[4.5.c]qninolines, and Beienyi et aL,i 
HstesasssfiSL^hBIB. 18, 1537-1540 (1981). have reported certain 2-oxomiidazo[4,5. * 
c]qiiinoIiiK8. 

Certun l^r.anida2o[4.5-c]quinolin.4-ammes and 1- and 2Haibstituted derivative 
thereof were hter ftmnd to be useM as antiviial agents, bronchodilators and 
25 mmmnomoduhtors. These aw described m. inter afla.U.S. Patent Nos. 4.689,338; 

4,698.348; 4.929.624; 5.0374>86; 5,268.376; 5^46.905; and 5,389.640, all of which are 
incoipaiated heiein hy lefaance. 

There contmnos to be mterost m imidazoqumoline ring system. 



Certain lH-imidazo[4.5-«] naph%ridine-4Hmihies, IH-imidazo [4.5-c] pyridin4- 
ammes, and lH-hnida2o[4,5Ms] qiiinolm-4^unines havqg an ether contaming snbstitaent 
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at fte 1 pontion ans known. Iliese are described in U.S. Patent Nos. 5^8^76; 
5,389,640; 5,494.916; and WO 99/29693. 

Deqrfte these attempts to identify compel 
modifieiB, tiieie is a continning need for compounds that have the abffily to modulate the 
hmnune response, by mductionof cytolme biosynthesis or oflier mechanisms. 

We have found a new class of componnds that are usefol in inducmg cytokme 
biosynthesis inammals. Accoidmgfy. fins invention provides famdazoqumoline^-amine 
and tetnihydiounidazo«iuinoluuH4-amme compounds that have an other and urea 
contammg8ub8tituentatflieli)08iti«L The compomids are defined by Formulas (I) and 
(n),whicharedefinedmmoredetaafij/hi. These compounds shaic the gmend structural 



IS 




wherein X, Ri, Ra, and R are as defined herein for each class of compounds havmg 
Formulas (I) and (H). 

20 ''»<««»9K>mid8ofFonnnhB© and (H) are use&I as immune response 

due to their abi% to induce cytokine biosynthesis and otherwise modulate the hnmune 
response when administared to ammals. This makes the compounds useful m the 

iwataiam of a variety of comfitions such as viial diseases and tumors that are re^^ 
such changes in file hnmune leqxmse. 
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The invention finflier provides phannaceutical conqwsitions conlaining the 
inminne response modifying compounds, and mefiiods of inducing cytokine biosynfliesis 
in an animal, treating a viral infection in an animal, and/or treating a neo^^ 
an animal by admimstering a conq>ound of Formula 0) or (n) to fte animaL 

In addition, tin invention provides mefliods of synfliesizing the compounds of the 
invention and novel intermediates useful in the synthesis of these compounds. 

Detafled Derorintlnn yf t he Inventfoii 

As mentioned eaiJier. we hm fiinnd certain compounds that induce cytokine 
Woqmlhesis and modify the inmmneieqjonse in animals. Such compounds are 
iqneseoted by Formulas (0 and (II), as shown below. 

InudazoqainoKne conqwonds of the invention, wUch have ether an^ 
fhnctionalifyatlhe l^sitionarerepresentedbyFommla ©: 




whereni: X is -CHRs-, -CHRs-alkyl-, or-CHRj^dkenyl-; 
Ri is selected from ftegrovpconsisthig of: 

-R^-NRg-CRa-NRa-Z— R«-filkenyl; 
-Rr4^R8-CR3-NR«-Z-R«-fliyl; 
-R4-NR^ CRa-NRa-Z-Re-heteroaryl; 
25 -Rr-NRs-CR3-NRs-Z-RH»tH0cycl^ 

-R4-NR«-CR8-NR5R7; 
-R4-NR8-CR3-NR9-Z-Rff-alI^l; 
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-R4-NR8-CR3-NR9"Z-R«-aIkenyl; 
-Rf-NR«-CR3--NRr-Z-R<naiyl; 
-R4r-NIU-ai3-NR9-Z-R<r^^ and 
-R4r-NRr- CR3— NIV-Z-RHietBrocyclyl; 
S2 is selected fiom the group consistmg o£ 
-Iq^diogien; 
-aUcyl; 
^alkeziyl; 
-aiyl; 

"heteioaiyl; 
-heteiocyclyl; 
-alkyl-Y-alkyl; 
-allsyl-Y-alkenyl; 

-alkyl-Y-a]yl;and \ 

- alfcyl or atteiorl substitated by one or 
fiom llie gcoiq> consisting of: 

-OH; 

-halogen; 

-N(R5)2; 

-CO.N(R5)2; 

-CO-Ci.ioalkyl; 

-CO-O-Cnoalkyl; 

-N3; 

-aiyl; 

-hetecoaiyl; 
-heteiocyclyl; 
•CO-aiyl;and 
-CO-heteroaiyl; 
each Rj 18*0 or «S; 

each R4 is independently alkyl or alkaqrl, which may be intemipted by one 
or more -O- groups; 

each Ss is independently H or Cmo alkyU 
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R6 is a boad, alkyl, or alkeivl, which may be infemqjted by one or more 
-O- groups; 

R? is H or Cmo alkyl wWch nmy be inteinjpted by a hetero atom, o 
j oin with to fonn a ring; 

Rs is H. Clio alkyl. or aiylalkyl; orlU andlU canjoin togefeer to fonn a 

ring; 

R9 is C wo aBcyl ^ch can join with Ra to form a ling; 
each Yis independently -O- or -S(0)o-r; 
Z is a bond, -CO-, or-SOr-; 
nis0to4;aQd 

each R present is independently selected ftom the group consisting of Cuio 
eJkyU Cmo alkoxy, hydro^qr, halogen and trifluoromefliyl; 
or a phannaceutically acceptable salt thereof 

The mvention also includes tetxalg^droimidazoquinolhie conq»ounds that bear an 
efter and niea containing substitaent at fliel-position. Suchtetiahydionnidazoquinoline 
compounds are xepresented by Formula (11): 




(n) 

whcrem: X is -CHRr, -CSHRs-aDcyl-, or -CHRs-alkenyls 
Ri is selected fiom flie group consisting o£ 
-R4rJ«r<ai3-NR5-Z-R€-aIkyl; 
-R4->lRH:R3-NRrZ-Rtf-aIkenyl; 
-R4r4«r<%--NR5-Z--R«-«yl; 
.RrNRr- CRa-NRr-Z-IU-heteroaiyl; 
-R^NR»- CRa-NRs-Z-RHietBiocyclyl; 
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-lU-NRi-CRa-NRsR,; 
-R*4«l«-CR3-NR9-Z-R«-alkyI; 
-R4-I^mH3{3-NR9-Z-Rtf-alhBnyl; 
-R4r4fll»-CR3-NRj-Z-R«-aiyl; 
-lUrNIU- CR8-NR9-Z-R<s-heteioatyl; 
-R4-NRr- CR3-NR9-.Z-Re^ieteiDcy^^^ 
Ri is selected fiom the group consisting o£ 
"bydxogesDi 

-alkenyl; 
-aiyl; 

-heteioaxyl; 
-lietezocyclyl; 
-aJkjrl-Y-allyl; 
-alkyl-Y-alkeivt 
-alkyl-Y-aiyl; and 

-aDcyl or alkeigrl substituted by one or more substituenfis selected 
from the group consisting o£ 

-OH; 

-halogen; 

-N(R5)2; 

-CO.N(R5)2; 

-CO-Cnoalkyl; 

-CO-0-CMoalkyl; 

-Nj; 

-aiyl; 

-heteroaiyl; 
-heterocyclyl; 
-CO-aiyl; and 
•CO-heteroaiyl; 
eachR3i8«=Oor»S; 
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each R4 is independenliy aDcyl or alkenyl. which may be intetn^ted by one 
or more -O- gnaps; 

each Ks is mdepeodently H or Cmo aDsyl; 

is a bond, alkyl. alfanyl. wMch may be interupted by one ^ 
-O-ffoaps; 

RTisHorCMoalkyl whichniaybeintenuptBdbyaheteroatom,orR7can 
j<nn wilfa jRj to fisnn a ring; 



10 



IS 



20 



25 



30 



ring 



»8i8H,CwoaIkyl.oraiyla]kyI;orR4andR«canjointDgethertofonna 



R9 is Cmo alkyl winch can join togeflier with Rb to ta a ring 
each Y is independently -O- or-S(0)(«-; 

Z is a bond, -CO-, or -SOj-; 
nis0tD4;and 

eachRinesentisindqwidentlyselectBdtoth^ 

aDcyl. C1.10 alkoxy, IqfiinKy, halogen, and triflu^^ 

or a phannaceutically acceptable salt Oeieof 
Preparation nf flia 

Compoimds of the mventioncanbe prepared accoidhig to Reart^ 

where R. Ri, R3. Rs, R,, X and n are as defined above. BOC is tot-bntoxycaiboiv 
Ru is -Z-R.-alkyl -Z-R«-^]. -Z-R^^ -Z-RHwteioaryl. -Z-R^-heterocyclyl or R„ 
IS R7 \n*ere R<, R7 and Z are as defined above. 

la step (1) of Reaction Scheme I flie ammo group of an aminoalcohol of Formula 
Xisprotectedwilhatert-butoxycaibonyl group. A solution of the aminoalcohol in 
tetrahydrofUran is treated with di-*ert^u«yl dicaibonate in the presence of a base such as 
sodimn hydroxide. Many aminoalcoholsofFormulaX are commercially available; otheni 
can be prepared usmg known aynflietic methods. 

la step (2) of Reaction Scheme I a protected aminoalcohol of Foimuk XI is 
convoledtoaniodideofFormdaXIL lodhie is added to a solution of triphenylphosphine 
and imidazole in dicUoromeftane; then a solution of a protected aminoalcohol of Formula 
Xliadichloioinefhaneisadded. The reaction is carried out at ambient temperature. 

In step (3) of Reaction Scheme I a lfl'-imidazo[4.5^]quhiolm-l.yi alcohol of 
ForimikXra is alkylated wift an iodide ofFormukXn to providealff.imida2ol4.5. 
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c]qainoIin-l.yleaMff ofFonnutoXIV. Ihe alcohol ofFonni^ 
sodium hydride in a suitable solvent such as NJ^^Jimelhylfonnaniide to fonn an alkoxide. 
TheiodideisaddedtotoattoxidesdutionatanibienttBm^^ After the addition is 
complete the reaction is stiiied at an elevated tempemtui« (~1 00^. Many compounds of 
Fommla Xm are known, see feexampl«^GerslBr.U.S.IHitBnt 4,689^3^ 
readily be pnspared using knovra jqmiiiBtic iw^ 
Patent No. 5,605,899 and Ger8tBr,UA Patent No. 5,175,296. 

In 8tq> (4) of Reaction Scheme I a Uy.imidaaD[4,5H!]<ininolm.l.yl ether of 
FommtaMV is oxidized to pitnridealJy.imidazo[4,5H:Jqainoli^^ 
XVu8iagac<mveutiondoridi2mgagBntcapabteoffonnii«NHai^ Prefcnblya 
solution of a compouid of Foimula XIV m chknofonn is mddized osmg 3- 
cMoippero3qrt)enzoic acid at ambient ten^etatun. 

In step (5) of Reaction Scheme I a l/f-hnidazo[4,5-c]<iuinoIine.5N-axide of 
FomiukXVisaminatedtDpiovidea l^-iinidaa)[4.5-c]qM^ 
XVL Step(5)mvolve8 a)ieactmgacompinmdrfFormulaXVwift 
and then (iOieactingflieproductwiftianaminatingagBnt Pait(i)ofstep(5)mvolve8 
reactinganN^xideofFormuIaXVwithanacylatmgagent Suitable acylating agents 
inchide alkyl- or aiylsulfonyl chlorides (e.g., benezenesulfiayl (shioride, melhamisulfoqy! 
chloride, p-toluenesulfonyl chloride). Aiylsulfonyl chlorides aie prefened. Poro- 
toluenesulfonylchlorideismostprefened. Part (ii) of step (5) mvolves reacting the 
pnxhictofpartCO with an excess ofanaminating agent Suitable aminatmg agents 
inchide ammonia (e.g., in the form of ammonimn hydroxide) and ammonhnn salts (e.g.. 
ammonium carbonate, ammonium bicarbonate, ammonium phosphate). Ammomum 
Ivdmxideisprefened. The reaction is prefiaably carried out by dissolving the N-oxide of 
25 Formula XV in an inert solvent such as dichloromethane or l>dichloroethane with 

heating if neeessaxy. adding the aminatmg agent to the sohition. and then slowly adding 

tbeaqylatmg agent Optionally fte reaction can be carried out in a sealed pressure vessel 
at an elevated tempentoie (85-100^. 

In step (6) of Reaction Scheme I die protecting gmixp is removed by hydrolysis 
30 wi'teaoidic conditions to proWde a lff.imidazo[4,5-c]quinolin^^^ 

Pwferably die compound of Foimula XVI is treated with hydrochloric acid/etbanol at 
ambioit tonpecatare or widi genfle hwrting 



20 



8 



10 



^^^^^^^'^ PCT/USOl/46696 

1^ Step (7) of Reaction Scheme I a lfi^imida2o[4.5-c]«piinoHtt4sunine of Fonnula 
XNOI « converted to a urea or thiourea of Fonnuk XVin using conventb^ 
methods. F<^««"?le.acompoundofFonnukXVncanbereactedwithanisocj^of 
fonnuU R,,-l^ ^ r„ ^3 .^^^ -R,*eteroa,yl or 

heteiocyclyL ^reaction can be carried out by adding a solution of the isocyanate in a 
smtable solvent such as dichloroniethane or 1 -methyl-2-Rynolidinone to a sohtion of a 
compound ofFonnulaXVnatainbienttenq,erat«re. Alternatively. a conqx)und of 
Fonnula XVn can be reacted with a ftioisocyanate of fomiula R,j.N=0«. an acyl 
•socyanate of fimnula Ru<:(0).N-00. a sulfbnyl isocyanate of fonnula -RnSm^ 

NK><)oracart«mi«QichloiideoffimmdaR,3.N<XO)awheieR,3isR„or Ihe 

I^KhurtoraphannaceuticanyacceptabksdtWcanbe isolated us^ 
meSiods. 
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Reaction Scheme I 




Compounds of fbo invention can be piepared according to Reaction Scheme II 

where R, R2» R3» K4> Rtf> R8> Rii. X and n axe as defined above and BCX; is teft- 
butx»[yc8iboQyl. 

Jn step (I) of Reaction Scheme n die amino group of an aminoalcohol of Foimula 
XK is protected wifli a ter/-buto3qfcaAonylgroi^). A sofaxdonofflie aminoalcohol in 
tetxahydzofiiian is tzeated with di-tert-butyl dicaibonatB in die presence of a base such as 
sodium hydroxide. Many aminoalcohols of Formula XDC are commercially available; 
others can be prepared using Imown synthetic mefliods. 
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In stq) (2) of Reaction Scheme n a protected ainko alcohol 0^^^^ 
converted toamefl«p«ul&natBofFonnulaXXI. A sotation of a compound of Fonnula 
XX m a suitable solvent such as diddoiomeW is tieated with metbanesutf 
m&epresenceofabasesuchastriefcylanune. THe reaction can be earned out at a 
reduced ten^)ereture (OX^. 

Instep (38)ofIUMrtiQnSchemenanieaianesulfbnateofFonnulaXXIis 
converledtoanazideofFonnuIaXXIL Sodium azide is added to a solution of a 
compomuiofFonnutoXXIinasuitablesolventsuchas 
reaction can be earned out at an elevated tenqwatnre (80 - lOO-C). 

In step (3b) of Reaction Scheme n a compound of Fonnnh XXn is alkylated 
ahahdeoffi«muhH.I-R,toprevideacompom«lofFommlaXXm. Incompounds 
whereRgishydtpgenflrisstepisomitted. 11» compound ofFonmdaXXn is reacted with 
sodimn Iqrdride in a suitable solvent such as N^N-dnneflqrm^ 
tofomiti»anionandfl«ncombmedwithfl»halide.Thereactioncanbecani^ 



25 



30 



In step (4) of Reaction Scheme n an aride of Fomiula XXn or XXra is reduced ID 
previde an amine of Fomaula XXIV. ftefcnibly. the reduction is canied out using a 
com«ntionalheten,geneouslvdregenationcatal3«*8uchasp8lla^ The 

"^°»<'»"«<«vementiybecaniedoutonaPa.rapparetusmasmtabtew^^ 
20 me&anol or isopropanol. 

In step (5) of R««.tion Scheme H a 4^hlon>.3.nitnKiuinoline of Foimnh XXV is 
reacted with an ammeofFomiuk XXIV toproyidea3.mtrequinolim»ofFomnda XXVI 
The reaction can be earned out by adding an amine of Fonnuk XXIV to a sototion of a 
compound of FommlaXXVin a suitable solvent such as dichloromethane mlhe presence 
ofabase8uch«,triethylamine. Many qumolmesofFomiula XXV are known compounds 

or can be prepared ush«kmmn synthetic methods, see for example, Gereter.^ 
4,689,338 and refbrances cited fterem. 

it step (6) of Reaction Scheme n a 3^ntrequmolme of Foimuk XXVI is reduc«^ 
to previde a 3-amimxpmoline of Fonmda XXVIL Preferably, the reducti on is carried out 

usmg a conventional heteregeneous Iqrdregenation catalyst such as pk^ 

TliereactloncanconvenientfybecarriedoutonaPteapparetusmasm^^^^ 
astohiene. 



11 



wo 02/46191 PCTAJSOl/46696 

b Step (7) of Reaction Scheme n a couqwund of Fonniila XXVn is reacted with a 
caiboxyKc acid or an equivalent lliereof to provide a Lff-imidazo[4,5-c]quinoline of 
Foimula XIV. Suitable eqaiyalents to cadxnyUc acid include ortfaoesters, and 1,1- 
dialkoxyalkyl aQcanoates. The caiboxyUc acid or equivalent is selected such that it will 
5 provide fte desired Ra sobstitnent in a compound of Foimula XIV. For example, triethyl 

oflmfonnatB vidn provide a compound where Fa is Miogen and trielM 
win provide a compound vdjereBa is buiyi Hm reaction can be run in the absence of 
solvent or in an inert solvent such as toluene. The reaction is run witii sufficient heating to 
driveofifanyalcoholorwaterfomiedasabypioductofflieiBaction. Optionallya 
10 catalytic amount of pyridine hydrochloride can be inchided. 

Altemativefy, step (7) can be carried out by (Q reacting a compound of Formula 
XXVnwifli an acylhalide of formula R2C(0)a and flKaiCri)cycli2ing. Ihpart({)1he 
acyl halide is added to a sohition of a conqMiund of Fonnula XXVn m an inert solvent 
such aiB acetonitrile or dichloromeaiane. The reaction can be carried out at ambient 
temperature or at a reduced temperatniB. Inpart(ii)fliepro&ictofpart(i)i8healBdinan 
alcohoUc solvent m tiie presence of a base. Preferably tihe product of part (i) is lefhixed in 
eflianol inihe presence of an excess of tciediylamine or heated with me&anoHc ammonia. 

Steps (8), (9), (1 0) and (1 1) are carried out in tiie same manner as steps (4), (5), (6) 
and (7) of Reaction Scheme L 



15 
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Compounds of fiie inventfon can be pxepated according to Reaction Scheme III 
wheie R, R2, R3, R4, R5, R3, Ru, X and n are as defined above. 

In step (1) of Reaction Scheme DI a Ur-imidazo[4^^]quinolin-4-aniine of 

5 Fonnula XVH is reduced to provide a 6 J3,9.tetrahydro-l/f.inudazo[4,5^]quinolin-4. 

amine of Formula XXVm. Preferably flie reduction is carried out by suspending or 

dissolving a compound of Fornnik XVn in trifluoroacetic acid, a4 

ofplatinum{IV)o3dde, and then hydrogenating. The reaction can be convenienQy carried 
out in a Parr qiparatus. 

0 Step (2) is carried out in the same manner as step (7) of Reaction Scheme I to 

provide a 6J,8,9-tetial5rdro-lJy-imidazo[4,5-<]quinolin-^^ of FommlaXXDC The 
product or a pharmaceutically acceptable salt thereof can be isolated usmg conventional 
methods. 



Reaction Scheme in 




Compounds of the invention can also be prepared according to Reaction Scheme 
20 IV where R,R|,Ra,X and n are as defined above. 

In step (1) of Reaction Scheme IV a 4-chIoro-3-nitroquinoline of Formula XXV is 
reacted wifli an amine of formula R1-O-X-NH2 to provide a 3-nitioquinolmr4-amine of 
FormulaXXX. Thereactioncanbecaniedoutby adding flie amine to a solution of a 
compound of Formula XXV in a suitable solvent such as chloroform or dichloromethane 
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andoptianaUyheating. Many qumoIh^ofFoimuk XXV aie known compounds^ 
ewnqde, Getster. U.S. Patent 4,689^38 and references cited flierein. 

fi» step (2) of Reaction Scheme IV a 3^quinolin-4^anine of Fomnila XXX 

isieducedusingfl.en«flu,dofstep(6)ofWionScl«n«ntoprov^ 
diaaune of Fonnula XXXL 

fii step (3) of Reaction Sclieme IV a «iuinoIine-3.4siiamine of Formula XXXI is 

CTcHzed using tte mefiuxi of step (7) of Reaction Scl^me n t^ 

cjqumoline of Formula XXXEL * 

I» Step (4) of Reaction Schenu. IV a W.imidazot44^]qui„oline of Formula 

XXXnis oxidizedusir,gfl»melhodof Step (4) of ReactionScW I toprovide a 1^. 
iimdazo[4.5-c]quinoline-5N.adde of Formula XXXm. 

la step (5) of Reaction Scheme IV a Uy-imida2o[4^^]qdnoline-5N-o«de of 

FormukXXXmis aminatedusingthemetlKMl of Step (5) of Reaction Sch^^ 
,lg.nmdazoE4^]quh«>iia.^^ 

I conventional meihiyf g 



Reaction Scheme IV 
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Compoimds of the invention can be piepaied according to Reaction Scheme V 
where R, Ra, R3, R4, R5, Re. Ru, X and n are as defined above. 

In step (1) of Reacticm Scheme V fte BOC group is removed fiom a con^ 
Formula XIV usmg the method of step (6) of Reaction Scheme I to provide a 1 jy- 
5 imidazo[4,5-c]quinoIine of Formula XXXIV. 

In step (2) of Reaction Scheme V a lfr-hnidazo[4,5-c]quinoIme of Fcmnula 
XXXIV is converted to a urea or fliiourea of Formula XXXV usmg the mefliod of step (7) 
of Reaction Scheme I. 

In step (3) of Reaction Sdieme V a lfl'-nmda2oI4,5-c]quinoline of Fonnula 
1 0 XXXV is oxidized using tiie method of step (4) of Reaction Scheme I to provide a l-ff- 
imidazo[4,S^]quinolin-5N-0}dde of Formuk XXXVL 

In step (4) of Reaction Scheme V a l/r-imidazo[4^^]quinolm-5N-oxide of 
Formula XXXVI is aminated usmg the method of step (5) of Reaction Schone I to provide 
a lif-mudazo[4,S-c]quinolin-4*amine of Formula XVHL The product or a 
IS phamaceutically acceptable salt thereof can be isolaited usmg conventional methods. 
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fl«>w»ofaiecompoml,ofFonimlMCDapdan Thc,„,.., ~"™"°'°" 
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One class of intennediate compounds has fbnnula QH): 



10 




m 

wherein: X is -CHR5-, -CHRs-alkyl-, or-CHRs-aDcenyl-; 
Ri is selected fiom the group consisting of: 

-R4-NRH3l3-NRff-Z-Rr'^Ikenyl; 

-R4-NR8" NR5--Z-RHieteroaiyl; 
-R4-NR8^ Cai3~NR5~MtHieterocyclyl; and 
-R4— NRg— CR3-NR5R7; 
-R^^^RHal3-^^V-Z--R«-aIkyI; 

-R4-NRr- CRa-NRr-Z-IU-hetBroaiyl; and 
-IU-NR»- CR3— NK9-Z— IU-4ieterocyclyl; 
R3 is selected fiom the gnmp consistfaig o£ 
.4i3fdiogen; 
20 -alkyl; 

-alkenyl; 
•«yl; 

-hotBToaiyl; 
-heterocycfyl; 

25 -aIkyl«Y-aIlrid; 

-aDgd-Y-alkra^ 
-aOQd-Y*aiyl; and 
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- aDgrl or alkenyl sabstxtated by one or more substitaents selected 
fimn file gioiq) consistoig ofi 

-OH; 

-halogen; 

-CO-N(R5)2; 

•CO-Cwoalkyl; 

-CO-O-Cwoalkyi; 

-hetaioaiyl; 
■lieteiocyclyl; 
•(X)-ai^aiid 
-00-jieteioai^ 

eachR3is==Oor=S; •• 

each R4 is independenlly allgrl or alkea^ 

or more -O- gn)iq)s; 

each B5 is independently H or Cmo aflcjd; 

R6 i s a bond, or is attyl. or aDceiqd, whiiA may be intc^^ 
more -O- groups; 

R7 is H or C,.,o aDcyl whfch inay be intenupted l)y a hetro 
join with Rj to form a riii£ 

R« is H, Cmo aDcyl, or aiylaDgrl; or R4 and R, can join to form a ring; 
»» is Cuio alkyl which can join to^lher wifli R, to foini a ring; 
each Y is indepeodendy -O- or -S(0)(«-; 
Zis a bond, -CO-, or-SOz-; 
iiisOtD4;and 

each R present is independently selected fiom die group consisdng of C,.,o 
allqi, C1.10 tJkaxy, hydnn^, halogen and tri£lQoranie%l: 
or a phatmacendcally accq>tabte salt Oereoi: 
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Another class of intennediatB cosqwunds are the iimda2»(piinoIinB-N-oxide 
coinpounds of Fonnula ([V}.* 



10 




(IV) 

vbeam X Is -CHRs-, -CHRs-alkyleiie., or -CHRi-alkeiQriene-; 
B) is selected finn die group consistiDg o£ 
-R4-NR8-CR3-NRff-Z-R«-aIkyl; 
-R4-NR8-CR3-NRs-Z-Rfi-alkeiiyl; 
-R4-NRj-CR3-NR*-WlffHayl; 
-lU-NRa- CR3-NR«-Z^lH»tBroaiyl; 
-IU-NRr-CR3--NRs-Z-Kc-4i0tBrocyclyl: 
-lU— NRt— CRa— NR^7; 

-Rr-tOtg-CRa-NR^Z-RrHdkyl: 
^5 -Rr^^R«-CR3-NRr-Z-Rfi-«Ik8iiyl; 

-R4-NR«-CR3-NIV-Z-Rfi-aryI; 

-R4-NR»- CRa— NR9-Z— RHieteioaiyl: and 

-R4-^«iR«- CR3-NR»-Z-R«-heten>cycljd; 

each Y is mdependenfly -O- or -S(0)iKt-: 

20 Zi8abond,-CO-,or-50r-; 

each R4 is tndqiendea^ aO^l n alken^ \(4ddi inay he inteinqit^ 
or more -O- groups; 

each R5 is independendy H or C|.io aUcyl; 

R« is a bond, or is alkyl, or alkeigd, ii^iich my be iatecn^itedhy anB or 
25 nune -O- gioiq)s; 

R7 is H or Ci.to aOcyl wfaidi nuiy be inteinqited by a heteio atom, or R7 can 
join widi R5 to fimn a ring 

Rs isH, Clio alkyl, or arylalk^; or and Rg can join to form a nng; 

20 
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10 



15 



R9 is Cmo alkyl Which caa join togeflier whh Rg to fenn a ring 
n is 0 to 4; and 

each R present is independently selected ftom the groop consistiiig of C,.,o 
allqrl, Cj-io alkoxy, halogen and trifluoromeflijd; 
or a phannaceutically acceptable salt thereof 
As used hereui. the tenns "alkyl", "aDcenyr and the prefix -alk-" arc inclusive of 
both stm^A Cham and blanched cham groups and of cyclic groups. Le. cycloalkyl and 
cycIoaHcenyL Unless otherwise specified, these groups contain fiom 1 to 20 carbon aton«^ 
wilhalteiQdgroupscontahiingfioni2to20caibonatoms. Preferred groups have a total 
ofuptolOcatbonatonis. Qyclic groups can be monocyclic or polycycUc and preferably 
havBfixmiStolOriAgcarbonatoms. Exemplary cyclic groups include cyclqpropyl, 
cyclcqmipjtoeflqrl, cyclopentyl. cyclohejqrl and adamantyL 

hi addition, fte allgrl ami aDcenyl portions of -X- groups can be unsubstituted or 
substituted by one or more substitueiits^ whidi substituenls ^ selected ftom the groups 
consistSngof aliqi. alkenyU aiyl. heteroaij^hfiteiocycl^^ 
heterocycIylalkyL 

nie term "haloalkyl" Is faiclusive of groups that are substituted Iv one or more 
balogenatom8,includmgperfluorinatedgioiq«. This is also Hue of groups that imslude 
the prefix "halo-". Examples of suitable haloalkyl groins are chloramethyl. 
20 trifhioromefliyl, and fta fflw ^ , 

The term "aiyr as used henrfn hidudes caiboc^ aromatic rmgs or rmg 
Exflmple8ofarylgro,q«inctadepheivl.m9)hfl^hqJ«myl.f^^ 

term ««heteroaiyr mchides aromatic rings or rmg systans that cortato at leart 
teteroatom(e.g..O.S,N). Suitable heteroaiji groups include furyUMenyVpyridyl. 
quinolmyl. iaoquinolinyl. mdolyl, isomdolyl. triazolyl. pynolyl, tetmzolyl. imidazolyl. 
pyiazolyl, oxazolyl. fliiazolyl benzofiaanyl, benzofhiophenyl. caibazolyl. benzoxazolyl. 
pyrimidinyl. benzimidazolyl, qumoxalinyl. benzothiazotyl. mqditfayridiiiyl. isoxazotyl. 
isothiazofyl, puriiQrl, qmnazoliivl, and so on. 

"Heterocyclyl- inchides non-aromatic rmgs or ring systems that contam at least 
ODs ring hetero atom (e.g.. O. S, N) and inchides all of the fuDy saturated and partially 
iiasaturateddeiivstivesofihe above mentioned heterDaiylgtoiq»8. Exen^laiy 



25 



30 



21 



wo 02/46191 PCT/USOl/46696 

hetaiDcycKc gnnips include pynoKdniyl. tettahydiDfuiaiiyl. moipholinyl, thiomoipholinyl. 
pq)eridinyl, pipera2aiiyl, thdazolidBnyl, imidazoHdn^, isotiriazolidinyl, and the Kke. 

The aiyl, heteroaiyl. andheterocyclyl groups can be unsobstituted or substituted by 
one or motB substituents independently selected fiom die group consisting of alkyl, 
aftoxy. alkylflao. haloalkyl. haloalkoxy. haloaH^Wrio. halogen, nitro. hydroxy, m^apto. 
cyano, caAoxy, foiniyl. aryl. aiytoxy. arylfllio, ^ 

heteroaiyloxy, heteroaiylftio, heteroaiyhdkoxy. heteioaiylalkylfluo. amino. aDcylamino, 
diattytamino, heteiocyclyl. heterocycloaDtyl, aftyl^^ 

aUraxycarbonyl. haloalkylcaiboDyl, haloalkoxycaiboiiyl. aUcylthiocarbony!, aiylcaibonyl. 
heteroaiylcaibonyl. aiylaxycaiboiiyl. heteioaiykaycarbonyl, aiyltUocaibaigf]. 
heteroaiylfliiocarbonyl, aOonqyloxy, aOanuqriaiio, alkanoylaniino. aiylcaibonyloxy. 
aiylcaiboiqrllhio, alkylaniinosulfonyl, attylsulfeiiyl, azylsuUbnyl. heteroaiyisulfonyi 
aiyldiaanyl, alkylsulfonylamino, aiylsulfonylamino, aiylalkylsulfeivlaniino, 
anqrlcaibonylamino, aUcBqylcaiboiiylamino, aiylcaAonylani^, aiylalkylcaibonylainino, 
hetBtoaiyIcaiboiiylaniin6,hBt8roMylalkycaAoi^^ 
alkeiorisulfonylaauno, aiylsuUbtQdamino, aij^alkylsnlfbiqrlainino, 
heteroaiylsulfonylaimno. heteroaiylalkylsulfenylainino, alkylaminocaiboi^ylamino, 
alkenylaminocaibonylamino, aiylaminocaibonylaimno, aiylalkylaminooaibouylaniino. 
heteroaiylaminocaibonylamino, heleroaiylalkylaminocaiboivlaniino and, in Oe case of 
heterocyclyl, oxo. If any other groups are identified as being "^stituted" or "optionally 

substituted^ then those groups can also be substituted by one or more of flie above 
eaumecated substituents. 

Certain substituents are geneniUy preferred. For example, prefened R, groups 
inctade -R4-NR,-CR3-NR,-Z-R<r-alkyl and -R4-NR8-CR3-NR5-Z-IV-aiyl. 
wherein the alkyl and aryl groups can be unsubstituted or substituted; and R4 is preferably 
ethyleneorn-butyleneorlUandRgjointDformaring. Preferably no R substituents are 
present (i.e, n is 0). PiefenedRa groups inchide hydrogen, alkyl groups having 1 to 4 
caibonatoma ae.. methyl, ethyl, propyl, isopnjpyl. n-butyl. sec-butyl, isobulyl. and 
cyclopropjtoefliyl). methoxyetbyl and eflioxymeftyl. For substituted groups such as 
sttbstitntBd alkyl or substitated aiyl groups, preferred substituents mclude halogen, nitiile, 
methoxy. metfayllhio. trifluoromefliyl, andtrifluoromethoxy. One or more of these 
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preferred substitaents, if present, can be present in the compounds of the invention in any 
combiiiation. 

Tlie invention is inclusive of liie compounds described herein in any of flieir 
pliannaceuticany acceptable forms, including isomers (e.g., diastereomeis and 
enantiomers), salts, solvates, polymorphs, and the like. In particular, if a compound is 
opticalfy activf^ the hivention specifically includes each of the compound's enantiomera as 
wen asracemic mixtuies of the efwrnfimn frg 
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£ham«mitira1 rompoaitiftiis a^^^ Bioiopir.fli AnivHy 

Hiaimaceolical compositions of flie invention contam a Iherapeut^ 
amount of a confound of fte invention as described above in combination with a 
pharmacentically acceptable cazcier. 

•nie term "a therapeuticaliy efbctwe amount" means an amount of the compound 
suffident to induce a therapeutic effiwt. such as cytoknw 
and/«ir antiviral Activity: Alfliougjiflie exact amount ofactiro compound used ma 
pharmaceutical composition of the invention win vary accordmg to fiurtofs 
of skin m the art, sui* as flie physicd and chemical nature of the compound, the n^ 
lixe carrier; and the mtended dosing legfanen. it is anlic^Mted that the compositions of the 
invention wiU contam sufScient active ingredient to provide a dose of about 100 ng/kg to 
about 50 mg/kg, preferably about 1 0 |ig/kg to about 5 mg/kg. of the compound to the 
subject Anyoftheconventional dosage fonnsmaybeu8ed.sttcha8tablet8,Io2Bnges, 
parenteral formulations, syrups, creams, ointments, aerosol formulations, tnmsdermal 
patches, transmucosal patches and the like. 

The compounds of the invention can be administBred as the single therapeutic 
agent in the treatment regimen, or the compounds of the invention may be administered m 

combniation with one another or with other active agents, inctadmg adfi 
response modifiers, antivixals, antibiotics, etc. 

Ihe compounds of flie invention have been shown to induce the production of 
certaincytDkinesinexpeiimaitsperformedaccordingtolhetestssetforfhM^ These 
30 »^^jn*catefliat the conqwuads are useM as inmiune responses 

modulate tiie hnmune response in a nmhber of different ways, rendering them use^ 
tieatment of a variety of disordera. 
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Cytokmes whose production may be induced by the administration of compounds 
according to the invention generally include interferon-a (IFN-a) and/or tumor necrosis 
factor-a (TNF-a) as well as certain interleukins QL), Cytokines whose biosynthesis may 
be induced by compounds of the invention include IFN-a, TNF-a, EL-l , 11^6, IL-10 and 
5 IL-12, and a variety of other cytokines. Among other effects, fliese and other cytokines 
can inhibit virus production and tumor cell growfli, making the compounds useful in flie 
treatment of viral diseases and tumors. Accordingly, the invention provides a me&od of 
mducing cytokine biosynthesis in an animal comprising administering an effective amount 
of a conq)omid or conxposition of the invention to the flnimfli 

10 Certain compounds of the invention have been found to preferentially induce the 

e?q)res8ion of IFN-a m a population of hematopoietic cells such as PBMCs Q)eripheral 
blood mononuclear cells) containing pDC2 cells precursor dendritic cell-type 2) without 
concomitant production of significant levels of inflammatory cytokines. 
In addition to tiieabifity to induce, the pn>dQction of cytokm 

15 the invention affect other aspects of the innate immune response. For example, natural 

killer cell activity may be stimulated, an effect that may be due tn eyfnirmft Tin^ictiffn. The 
con^unds may also activate macrophages, which m turn stimulates secretion of nitiic 
oxide and ttie production of additiomd cytoldnes. Further, ftie compounds may cause 
proliferation and differentiation of B<*Iynq)hocytes. 

20 Compounds of die invention also have an effect on the acquired jminimft response. 

For Gxantple, although diere is not believed to be any dnect effect on T celb or direct 
mduction of T cell cytokines, flie production of the T helper type 1 (Thl) cytokine IFN-7 
is induced indixecfly and the production of the T hsiipec type 2 Crh2) cytokines IL-4, IL-5 
and IL-13 are inhibited iq)onadmiiiistratian of die conq>ou^ Ihis activity means that 

25 the conqxiunds are useful m the treatment of diseases where upregulation of the Thl 

response and/or downregulationofaieTh2 response is desired. In view of the ability of 
compounds of the invention to inhibit the Th2 iwimimft response, flie compounds are 
esjqpectcd to be useful in die treatment of atopic diseases, e.g., atopic dermatitis, «grtwn«i, 
allergy, allergic rhinitis; systemic lupus erythematosis; as a vaccine adjuvant for cell 

30 mediated hnmunity; and possibly as a treatment for xecuirest fungal diseases and 
chlamydia. 
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Tbe mmunie response modi^fing effiscts of the conqjonnds make them useful in 
the treatment of a wide variety of conditions. Because of flieir abilily to induce ^ 
production of cytokines such as IFN-a and/or TNF-ot, flie compounds are paiticulaily 
use&l in Oe treatment of viral diseases and tumors. This immunomodulating activity 
5 ffliggBSts that coinpoundsofthe invention are useful in treating diseases such as, but 

limited to, vital diseases including genital warts; common warts; plantar warts; Hepatitis 
B; Hepatitis C; Herpes Simplex Vims T^pe I and Type II; moUuscum contagiosum; 
variola, particularly variola major, HIV; CMV; VZV; riiinovirus; adenovirus; influenza; . 
Bad paa-iiifhienza; intraepithelial neoplasias such as cervical mtraepithelial neoplasia; 

10 human papinomavirus (HPV) and associated neoplasias; fungal diseases. e.g. Candida, 
aspergilhis. and ciyptoeoccal meningitis; neoplastic diseases, e.g., basal ceD carcinoma, 
haay ceU leukBmia, Kaposi's sarcoma, renal cdl carcmoma, squamous cefl c 
ngwtogBnous leukemia, multiple nqfeloma, melanoma. nott-Hodgkin's lymphoma, 
cutaneous T-cefl lymphoma, and other cancers; parasitic discsases, e.g. Pneumocystis 

15 camii, oyptospotidiosis, histoplasmosis, taxq)lasmosis, tiypanosome infection, and 
leishmaniasis; and bacterial infections, e.g., tuberculosis, and myeobacterium avium. 

Addition^ diseases or conditions fliat can be treated usmg the compounds of the invB^ 
mchide actinic keratosis; eczema; eosmopMia: essential flmMnlMvy ftiii«mjii- l^proy; 
multiple sclerosis; Qmmen's syndrome; discoid lupus; Bowen's disease; Bowenoki 
piqjulosis; alopecia areata; tiie iiihibition of Keloid formation after surgery and otiier types 
of post-surgical scars. la addition, tiiese compounds cadd enhance or stimntatetiie 
healing of wounds, mcluding chronic wounds. The compounds may be useM for treating 
tiie opportunistic mfections and tumors fliat occur after st^jpresdoii of cell mediated 
mmiunity in. for exanqjle, transplant patients, cancer patients and HIV patients. 

An amount of a conqwund effective to induce cytokine biosyntiiesis is an amount 
sufBcient to cause one ox more cell types, such as monocytes, macrophages, dendritic cells 
and B-cells to produce an amount of one ormore cytoknws such as, for exanq>le, IFN-o, 
TNF-ct, IL-1, IL-6, IL-10 and IL-12 tiiat is increased over tiw background level of such 

cytokines. The precise amount wiU vary according to fectors known m tiie art but is 
30 expected to be a dose of about 1 00 ng/kg to about 50 mg/kg, preferably about 10 ng/kg to 
aboutSmg/kg. The invention also provides a mefiiodoftreating a viral infection man 
anhnal and a metiiod of treating a neoplastic disease in an animal cooqjrising 
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administering an effective amount of a csonqraund or composition of fhe invention to the 
animal. An amount effective to treat or inluTiit a vindinfcrt^ 
cause a reduction in one or more of the nuniifestations of vM 

lesions, viral load, rale of virus production, and mortality as compaied to untreated control 
animals. The precise amount wiU vary according to fiustois known in the art b^^ 
expected to be a dose of about lOOngflcg to about SOmg/kfe preferably about lOfig/kg to 
about 5mg/kg. An'amountofa compound effective to treat a neoplastic condition is an 
amount fliat win cause a reduction in tumor size or in fhe number of tumor fod^ Ag/Ban^ 
tiie precise amount win vary acconiling to factors known in ti^ 
dose of about 100 ng/kg to about 50 xng/kg, preferably about 10 fig/kg to about 5 mg/kg. 
The invention is further described by the foUowing examples, which are provided 
for inustrotion oxify and are not intended to be limitiiig in any way . 

In the examples below some of the compounds were purified using semi- 
preparative HPLC. A Waters Fraction Lynx automated purification system was used. The 
semi-prep HPLC ftactions were analyzed using a MLcromass LC-TOFMS and flie 
appropriate ftactions were combined and centrifuge evaporated to provide the 
trifluoroacetate salt of flie desired compound. TTie structures were confirmed by *HNMR. 

Column: Fhenomenex Luna C18(2), 10 x 50 mm, 5 micron particle size, lOOA 
pore; flow rate: 25 mT/mfn; gradient elution ftom 5-65% B in 4 min., tiien 65 to 95 % B 
in 0.1 min, ttien hold at 95% B fer 0.4 min., where AN).05 % trifluoroacetic acid/water 
and B=0.0S% trifluoroacetic acid/aoetonitrile; fcaction coUection by mass-selective 
tri gg ering. 
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•^■<2-{2-^4-ainino-2-(2-metiioxyetfayI). 
lif-inadazo[44-<]qamoliii-l-yi]ethQxy}e%l^^ 




FBitA 



A solution of 2-(2-anmioetho3cy)ethanol (29.0 g. 0.276 mol) in 180 inL of 
tetndgrdro&ian OHF). under N. was cooled to 0»C and tieated with 140 mL of 2N NaOH 
solution. A solution of di./e^^«yi dicaxbonate (602 g. 0.276 mol) in 180 mL of IBF 
wasli^aaddeddnjpwiseoverlhtotherapidlystiiKdsolution. 11» reaction mixture was 
^"-aBowedtowanntDroomtmperatureandwasstiiiedanadditionallSlL TieTHF 



remaining aqueous sluny was broudit 
topH3byadditionof 150na,oflMH^SO4Solution. Tins was then extracted with efliyl 
acetate (300 ni, 1 00 no.) «^ fl« combined organic layers w^ 
andtene. The organic portion was dried over Na^SO^ and concenliat^ 
2-(2-hydrojtyelhQxy)efliylcaibainate as a oolodess oil (47.1 g) 
PartB 

Aiapidfystirredaohitionofterr4«^12^4ydrox,eft^ ^ 

0.230 nu»l) in 1 L of anlqrdiDu, atCb was cooled to 0»C under and treated with 
tneftylanune (48.0 ml, 0345 mol). MeBanesuffimyl chloride (19.6 ml, 0.253 mol) was 
thenaddeddiopwiseoverSOmin. The reaction mixture was fl«ndlowed to warm to 
ioomtemperat«eandwa»8tliiedaaadditional22h. Ihe reaction was quenched by 
additionof500mLsat«ratedNaHCQ,solutionandtoo,g«ucI«yerwass^^ The 
organicphase was then wad«iwithlfe0 (3X500 mL)aadbrine. The o^ 



27 



10 



wo 02/46191 PCT/DS0iy46696 

was dned over Na2S04 and concentrated to give 2-{2-[(ter^ 
l)utoxycaiboiqrQaniino]etiio3^}e(hyI meduuiBsiiIfiniatB as a brown oil (63.5 g). 
PaitC 

A stined sohttion of 2-{2<(terM)utiHycaibonyOanunoJe1ho;qr}eflQrl 
metiianesul&nate (63.5 g, 0.224 mol) in 400 mL of Na^-dime%lfennaniide (DMF) was 
treated with NaNs (16. 1 g, 0.247 mol) and flie reaction mixture was heated to 90»C under 
Ni. After 5 h, the solulion was cooled to room temperatmB and treated with 500 mL of 
coM %0. Ihe reaction mixture was dien extracted wifli EtzO 0 X 300 mL). The 
combined organic extracts were washed with HaO (4 X 100 mL) and brine (2 X 100 mL). 
The organic portion was dried ovaM^^ and concentratBd to give 52.0 g of teit-batyl 2- 
C2-«ddoetfaagcy)ef]^caibaniate as a Ugfht brown oil 
PiutD 

A sohitioa of tert-bufyl 2-(2-azidoe1fao9cy)ethylcaibamatB (47.0 g, 0.204 mol) m 
MeOH was treated wia4 g of 10% Pd on carbon and shaken under (3 Kg/em^ for 24 
15 h. The solution was fliwffltered through a CelitB pad and concentratBd to give 35.3 g of 
erode terr-butyl 2-^-aminoeflio]Qr)elhyIcaibamate as a colorless liquid that was used 
witiiout fiirdier purification. 
PaitE 

A stined solution of 4-chloto-3-nitroquinoKne (31.4 g, 0.151 mol) in 500 mL of 

20 anhydrous OfeCh, under N2, was treated wifli triethylamine (43 mL, 0.308 mol) and tert- 

butyl 2-(2-aminoethoxy)efliylcarbamate (0.151 mol). After stirring overnight, the reaction 

mixture was washed wife HjO (2 X 300 mL) and brine (300 mL). The organic portion 

was dried over Na2S04 and concentrated to give a bri^ yellow solid. Reciystallization 

from ethyl acetate/hexanes gave 43.6 g of tert-butyl 2-{2-[(3-flitioqHinolin-4- 

25 yl)amh90]edia]qr}ediylcaibamate as bri^ yellow oystals. 
PartF 

A sohition of <er«-batyl 2-{2-I^-nitroquinolin-4-yl)amino]eflioxy}ethylcarbamate 
(7^2 g, 20.0 mmol) in tohiene was treated wifli 1.5 g of 5% Pt on carbon and shaken 
miderH2C3Kg^cm*)for24h. The sohition was then filtered through a CeHte pad and 
concentratBd to give 6.92 g of crude «erMjutyl 2-{2-[(3-aminoqBinolin-4- 
yQaminD]efiim(y}etl7lcarbamalB as a yellow synq). 
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PutG 

A sohitioii oftert-hatyl 2-{2^(3sunmo(Fiiiiolin4- 
yl)aiiiino]eaioxy}elhylcaibaniate {102 g, 29.5 nmiol) in 250 mL of anhydrous CHjCb 
was cooled to 0 "C and tieated with triefliylaniine (4.18 mL, 30.0 mmol). 
Methoxypropionyl chloride (3.30 mL, 30 J mmol) was then added dropwise over 5 min. 
TlieieactionwBStfaen wanned to room temperatme and stirring was continued for 1 L 
Tlic reaction mixture was then concentrated under reduced pressure to give an 0^^ 
solid. Tins was dissolved in 250 mL of EtOH and 12.5 mL of triethylamine was added. 
TliemEctuiBwasheatedtorefhDcandstiiredmiderNioveini^ The reaction was then 
concentnitedtodryne88undareducedpressuroandtreatedwilh300mLofEt2O. TTie 
mixture was flien ffltered and fl» fitede was concentnited mider rc^ 
a brown solid, llie solid was dissdved m 200 of hot MeOH and treated with ac^ 
charcoal hot sotation was filtered and concenhated to gn^ lU g of tert^ntyl2-{^^ 

PK2^elhoxyeaiyi>Ur-imida»[4.5^]<pinolin-l.yi]etiio^^ 
syiap. 

PaitH 

A solution of ter«-butyl 2-{2^2-(2.4nelhoxyefliy0-lZr-imidazo[4^^ 
yl]ethoxy}eflvlcarbamate(10.22g.24.7mmo0m250mL of CHaa was tieated wifli 3- 
chloroperoxybenzoic acid (MCPBA. 77%. 9.12 a 40.8 mmol). Aitar stirring 30 min. the 
»artionmixturewaswa8hedwilhl%NaaCQ,8otation(2X75mL)andbriiie. Hie 
organic layer was then dried over Na2S04 and conceutrnted to give 10.6 g of iM-bu^l 2- 

{2-[2-(2-methoxyethyI)-5-oxido.Lff.imidazot4.5H;]quinoIin.l.yq 

as an orange foam that was used without fhrflwrpurification. 
FartI 

A solution of terf-butyl 2-{2^2K2-methoxyelhyI)-5.orido.lff.iinidazot4.5. 
c]quinolin-l-yl]ethoxy}ethylcarbamate (10.6 g, 24.6 mmol) in 100 mLof U- 
dichloroelhane was heated to 60«C and treated with 10 mL of concenlratedNBUOH 
sohitioa To tiie rapidly stirred sohition was added solid p-tohienesulfbnyl chloride (7.05 
g. 37.0 mmol) ov« a 10 mm period. Hie reaction mixtare was treated with an additional 1 
mL concentrated NH«OH sohxtion and then sealed in a pressure vessel and heating was 
continued fiw 2 h. The reaction mixture was then cooled and treated witii 100 mL of 
CHCI3. Hie reaction mixture was tiien washed wifliHiO. l%NaaC03 sohitioa (?X) and 
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brine. The organic portion was dried ovar Na2S04 and concentrated to give 10.6 g of tert- 
butyl 2-{2-[4-ainino-2-(2-methoxyethyl)-l/f-imidazo[4,5-^^ 
yl]ethoxy}etfayIcaibamate as a brown foam. 
PartJ 

5 Tcf^-butjd 2-{2.[4-amino-2-<2-meflioxyeAyI)-l/f-imidazo[4,^^^ 

yl]eflioxy}eliiylcaibainate (10.6 g, 24.6 mmol) was treated with 75 mL of 2M HO in 
EtOH and Oemixtore was healed to reflux with sthii^ After 1.5 h,tiie reaction mixture 
was cooled and filtered to give a gummy solid. Ihe solid was washed EtOH and EtjO and 
dried imdervacumn to give the hydrochloride salt as a lig^ brown solid. Thefieebase 

1 0 was made by dissolving fhe hydrochloride salt in SO mL of HzO and treating with 1 0% 

NaOH solution. The aqueous suspension was then concentrated to dryness and flie residue 
was treated with CHa3. The resulting salts were removed by filtration and the filtrate was 
concentrated to give 3.82 g of l-P-<2-4anmoe&Qxy)e%l]-2-^-mellioxye1fayl)-l^^ 
inudazo[4^]quinolin-4-amme as a tan powder. 

15 MS330(M+H)*; 

*H NMR (300 MHz, DMSO-*) 5 8.10 (d, 8.1 Hz, 1 H); 7.66 (d, 7 « 8.2 Hz, 1 H); 
7.40 (m, 1 H); 7.25 (m. 1 H); 6.88 (hr s, 2 H); 4.78 (t, / = 5.4 Hz, 2 H); 3.89 (t, J » 4.8 Hz, 

2 H); 3.84 (t, J= 6.9 Hz, 2 H); 3.54 (t. 5.4 Hz. 2 H); 331 (8, 3 H); 323 (t,y- 6.6 Hz, 
2 H); 2.88 (t. ,7=53 Hz. 2 H). 
20 PartK 

l-[2<2-Aminoethaxy)e%I]-2-<2-metho3iye%l>lfr-i^ 
amine (750 mg, 2.28 mmol) was dissolved in 30 mL of anhydrous CHaC^ and cooled to 0 
«C under N2. The reaction nmcture was tfien treated with phei^l isocyanate (247 (iL, 2.28 
mmol) and EtaN (0.64 mL, 4.56 mmol) and allowed to warm slowly to room temperature. 

25 After stirring for 2 h, the reaction mixture was concentrated under reduced pressure to 

yield a yellow solid. The yellow solid was dissolved in a mifitmnTn amount of CH2CI2 and 
EtOAc was added until file solution became turbid. 11iemi?ctm:ewasplacedinafi:eezer 
ovemig^ and white crystal formed. The cxystals were isolated by filtration and were dried 
under vacuum to give 126 mg of M(2-{2.[4-amino.2^-me&oxye%l)-lH-imidazo[^^^^ 

30 c]quinolin-l.yl]eflioxy}eflrjr^iV'-phenylurea. mp 171.0-174.0 ; 
MS449(M + H)*; 
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'HNMR(300MHz. DMSO-i/tf) 6 8.50 (s, 1 H); 8.05 (d, J= 7.7 Hz. 1 H); 7.62 (d,y = 8.8 
Hz, 1 H): 7.44-7.18 (m, 3 H); 727-7.18 (m. 3 H); 6.88 (t, /= 7.3 Hz. 1 H); 6.54 (s. 2 H); 
6.12 (t,y- 5.5 Hz, 2 H); 4.76 (t,/= 4.8 Hz, 2 H); 3.88 (t. /= 5 J Hz, 2 H); 3.81 (t,7=' 
6.7 Hz, 2 H); 3.40 (t, / = 6.0 Hz, 2 H); 3.28 (s, 3 H); 3.25-3.14 (m, 4 H); 
5 "C(75MHz.DMS0^5)6 155.5. 152.0. 144.9, 140.8. 132.7. 129.0. 126.8. 126.5, 121.5. 
121.4. 120J. 1 17.9, 1 15.1, 70.5, 69.4. 58.4, 45.5. 27.6; 

AnaL Calcdfer CMHjgNeOa .021 HaO: %C, 63.73. %H. 6.33. %N, 18.58. Found: %C 
63J3.%H, 628, %N. 18.67. 

10 



15 



Bxainple2 

iV'-C2-{2-[4.Bnimo-2-(2-nwtiioa^yefl^yO^,7A^ 

l^r-inuda2o[4.5-c]<pim6Iin-l-ji]eliib3qr>e^^ 
NH, 




PaitA 

l-[2K2-Anjinoeflioxy)ethyi]-2.(2-oieflioj9efl5l).ljy^ 
20 «nme(10.0g,273mim>0wisdissolvBdin50niLofti^^ 

PtO:(1.0g). The reaction mixtBre was shaken under Hz (3 K^cm*). AflBr4d,an 

addMwud 0.5 g of Pt02 was added and lvdn)gaiati(m was conti^ 

Tlie reaction was then fihered flnough CelitB and concentratwi 

give a brown oiL The ofl was dissolved in 200 mL of H2O flien made basic (pH~l 1) by 
25 ad<Ktion of 10% NaOH solution, lliis was ftenertractedwifliCHas (5X75 1^^ 
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combmBd oiganic hyea were dried over Na2S04 and concentiated to give 5.17 g of l-[2- 

4-aiiiiiie as a tan solid. 
MS334(M+H)*; 

'HNMR (300 MHz, CDQ,) 8 5.19 (8, 2 H); 4.49 (U- 5.4 Hz. 2 H): 3.84 (t. /= 6.6 Hz. 
2 H); 3.71 (I. /- 5.4 H^ 2 H). 336 /- 5.2 Hz, 2 H); 3.51 (a. 3 H); 3.15 (t. 7 = 6.6 Hz, 

2 H^; 2.95 (m. 2 H); 2.82 (m, 2 BE); Z76 ft y o 5.1 Hz, 2 H); 1.84 (m. 4 H). 1.47 (br 8. 2 
H). 

PaitB 

l-[2-(2-AiiiinoetIioxy)e%l].2-(2-inethoixyeflyl>^^ 
imidazo[4,5H:]qiraK>liii-4-aii^ (919 mg, 2.76 mmo]) was dissolved in 30 mL of 
ai^dixm CHjQa and cooled to 0 under N^ The 

wifli plienyl isocyanate (300 pL. 2.76 mmol) and (0.77 mL, 5.51 nmiol) and aUowed 
to warn slowly to room tempeiBtare. After stirring ovemiglit,ibe reaction mixtare was 
fliOT ijuenchedlv addition of satunrtedNaHCC^soM^ The organic layer was 

separated and wadied wifli HiO and brine, dried over Ni^4 and concentrated ra^ 
reduced pressure to give a yeflowsoUd. TTiesoHd was triturated witiiEtaO (30 mL) and a 
few drops of MeOH. The soKd was isolated by filtration and dried under vacuum to give 
460 mg of N-(2.{2-[4.aniin<^2.(2Hneflioxyelhyl)^,7,8,9t.tetial?ydn^ 
c]quinolin-l.yl]eflK)3cy}eaiyl>JV^pheivhireaasaMiutepow^ m.p. 180-182 
MS 453 (M + H)*;'H NMR (300 MH^ DMSO^) 5 8.51 (s, 1 H); 7J7 (d. / = 7.7 Hz, 2 

H);7.19fty=8.2Hz,2^);6.86fty-7.7H^lH);6.11fty-5.5Hz,2H);5.70(s.2 
H); 4.43 ft 5.1 Hz, 2 H); 3.78-3.69 (m, 4 H); 3 J9 ft /» 5.6 Hz, 2 H); 325 (s, 3 H); 
3.19 (m. 2 H); 3.10 ft 7- 6.8 Hz,2 H); 2.91 (m, 2 H); 2.64 (m, 2 H); 1.72 (m. 4 H); 
"C (75 MHz, DMSO^) 5 155.5. 1513, 149.3. 1463, 140.8, 138.5, 129.0. 125.0, 121.4. 
1 18.0. 105.6. 70.6. 70.5, 70.4, 58.4, 44.6. 392, 32.7. 27.6. 23.8. 23.1. 23.0; AnaL Calcd' 
for C24H,aN«0,: %C, 63.70. %a, 7.13. %N, 18.57. Found: %C, 6333. %H, 7.16, %N, 
18.66. 
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t3 

Ar-{2-{24;4-fliniiH>.2-(2-mefliQxyefltyl). 

l».inridazo[4^^]qDnu)lm-l-yI]ethoxy}e%I)-iV.me^^^ 

NHj 




Part A 



Sodmm Iiydride (60% oil dispendon. 9. 1 g. 22 8 mmol) was placed in a lotmd 
tottam ft^kand washed wMiWes (3^0 «»derN,. Tlie dried sodimn iydride was 
taatBdwrthSOOnLofaiiMionsTOF. A solutioii of feTt-butyl 2-(2. 
-ridoeflK»qr)e%lcaibamate(41.98.182 

8taed8odiuml5rdride8otol<a<„^40min. After addition was complete, fee reaction 

wa8stiriedanadditional20ininfonowedVadditionofmeftyliodide(13.6m^ 

mmoD. After8tiriing<mmugjrf;fl«reactionwa8quendiedwith300m^ 

NaHCQ, solution. TT»xeactionairtaiewa8ttotiealBd^lh200ni,ofHaOandlLo^ 

Et,0. Tlieorgamcphu^wassq^mtedandwashedwifli^Oandlato^ TTiooigamc 

pc«t.onwa,ii«ndriedoverMgS04M«lconeentnrtedunderredaced^^ 

gof<^.ln,tyl2<2.a2idoeflioxy)edqi(n«rtlyl)c«rl^ 
PartB 

A solution tert^ 2^HiddoeaH«y)eflqp|(me%l)^^ (41.9 g. 170 nnnoD 
mMOrnLofMeOH was treated wiih2.5goflO%PdoncariKmandd«^ 
Kg/cm)for24lL The solution was tim filtered flm^gh a Cdite pad aiidcon^ 
gn* 37.2 gof crude tenA>r^l 2-(2^nninoethoxy)efl,yl{n«tM)caiban«te as a light yellow 
liquid. 



PartC 



A stirred solution of 4^hloro.3-nitrDquinoline (323 g. 155 nmol) in 400 mL of 
anhydrous OfcCb. under was treated with triethylsnu^ 
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tert-butyl 2K2-anriiioethoxy)e%l(me%I)c^ (372 g, 171 mmol). After stirring 
0 vemig^it; iiie reaction mixture was washed wifli H2O ^ X 3 00 mL) and brine (3 00 mL) . 
The organic portion was dri^ over Na2S04 and c<nu:eito Colunrn 
chromatogt^hy (SiOi, 33% ethyl acetatB/hexanes-67% ethyl acetate/hexanes) gave 46.7 g 
5 of /ert-butyl me%l(2-{2H[(3-mtcoqiiinoIin-4-yl)aniino]^^ as a 

yellow solid. 
PartD 

A solution of ^-butyl metlQrl(2-{2-[(3-nitioquuu)lin-4- 
yl)anuno]e1hoxy}eftyl)caibaniatB (6.56 g, 16.8 nnnol) in 75 mL of toluene was tieated 
10 wifii0.5gof5%PtoncaibonandshakBnunderEb(3Kg^cm*)for24h. Ihe solution was 
tiien filtered through a Celite pad and concentrated to give 6.8 g of crude tertAyjityl 2-(2' 
[(3-ammoqumolm4-yl)anMno]etho as an orange synip which 

was carried on without further purification. 
PartE 

15 A solution of teif-butyl2-{2.[(3-aminoquinolm-4- 

yl)ammo]eflioxy}eaiyKmethyI)caAamatB (6.05 & 16.8 mmol) m 200 mL of anhydrous 
CHiaz was cooled to O^C and treated with trietiQrlamme (2.40 mL» 172 mmol). 
Melhoxypropionyl chloride (1 .72 mL, 1 72 mmol) was tiien added diopwise over 5 min. 
The reaction was then warmed to room temperature and stirring was continued for 3 h. 

20 The reaction mixture was then concentrated under reduced pressure to give an orange 
solid. This was dissolved m 200 mL of EtOH and 72 mL of triethylamine was added. 
The mixture was heated to reflux and stirred under Niovemi^ Hie reaction was tiien 
concentrated to dryness under reduced pressure and treated wifli 300 mL of EtzO. The 
mixture was then filtered and flie filtrate was concentrated under reduced pressure to give 

25 a brown solid. This was dissolved in 300 mL of CEiCk and washed witii IfcO and brine. 
The organic portion was dried over Na2S04 and concentrated under reduced pressure to 
giveabrownoiL The oil was dissolved in 100 mLofhotMeOH and treated wifli 
activated charcoaL TTie hot solution was filtered and concentrated to give 720 g of tert- 
butyl 2-{2-[2-(2-metiioxyefliyI).lH-iniida2o[4,5-c]quinolin.l- 

30 yl]ethoxy}etiiyl(metiiyl)caibamate as a yellow syrup. 
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PaitF 

A solution of tert-bulyl 2-{2-(2K2-me1k)xyethyI>l^.iimda2o(4^<]qumolin-l- 
yl]etfa03cy}eflqrl(inefliyi)caibamate (720 g, 16.8 mmol) in 200 mL of CHzaj was treated 
witiiMCPBA(77%, 432 g, 19.3 nnnol). After stirring 6 h,flie reaction mijcture was 
treated wiHi saturated NaHCOj solution and the IiQreis were separated. Tbs organic 
portion was washed wilii HaO and brine tben dried over Na2S04 and concentrated to give 
7.05 g of tert-bufyl 2-{2-p-(2-nielJioxye%l)-5^do-lff-iniidazoI4,5-<]<iu^ 
yl]e1]K»gr}^l(ineai^carbamatB as a li^biown soHd. 
PartG 

A solution of tert-bulyl 2-{2-[2-<2-nielJioxyeliiyl>5KBddo-lJ3'-iniidazo[4> 
c]quinDlin^l-yl]eliio3cy>etl|yl(niefliyI)caibaniate (7.05 g, 15 J mmol) in 100 mL of 1^- 

dicUoroefliane was heated to 80»C and treated with 5 mL of concentrated NH4OH 
solution. To the rqndly stirred solution was added solid p-tohienesulfoqyl chloride (3.33 
g,17Jmmo0oyeral0mmperiod. The reaction mixture treated wifli an additional 5 

15 mL concentrated ira^OHsotation and thm sealed in a piesKTOVBSsd and heating was 
continued fiff 4 h. The reaction mixture was then cooled and treated with 100 mL of 
CHjai. TT» reaction mixture was then washed with HaO, 1% Nj^CQj sohition (3X) and 
brine. The organic portion was dried 0VBrNa2S04 and concentrated to give 6.50 g ottert- 
butjfl 2-{2-[4-annno-2-(2-niethojQrB%0.1fMmidazo[4,5<!]quh^ 

20 yl]e&o]qr}ellQrl(metiiyl)catbamate as a brown oiL 
PartH 

Tert4mtirl2-{2-[4-anuno-2.<2.metto;g^Q.l^.iinidazo[4,5-<]quinoln^^ 
yl]ethoxy}ethyl(me%l)carbamate (6.50 g, 14.7 mmol) was dissolved in 100 mL of EtOH 

and treated with 20 mL of 2M HQ in EtOH and lie mixture was heated to reflux with 
25 stirring. After 6 h, the reaction mixture was cooled and ffltered to give a gimuny solid. 
Ihe solid was washed with EtOH and Et20 and dried under vacuum to give flie 
hydrochloride salt as a lightbiown powder. The fiee base was made by dissolving the 
Ivdrochloride salt in 50 mL of H2O and treating witii 5 mL of concentrated NH4OH. llie 
aipieoussuqiension was extracted with CBiOa (5 X 50 mL). TTie combined organic 
30 layers were dried over Na2S04 and concentrated to give 3.93 g of 2-{2-methoxyethyi)-l- 

{2-(2Kmeflqrhminro)eflioxy]e%I}.l^r-imidazo[4,5H:]quinoIin^^^ as a tan powder. 
MS344(M+H)*; 
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'HNMR(300MHz,DMSO-*)88.07(d, J=7.7Hz, 1 H); 7.62(dd./= 1.0, 8.3 Hz, 1 
H); 7.42 (ddd,/» 1.0, 7.1, 8.2 Hz, 1 H); 7.22 (ddd,7= 1.1, 7.1, 8.2 Hz, 1 H); 6.49 (s, 2 
H); 4.75 ft /«• 5.1 Hz, 2 H): 3.83 (t, / = 6.8 Hz, 4 H); 3.35 tt, J = 5.6 Hz. 2 H); 330 (s, 3 
H); 3.21 (t, /« 6.9 Hz; 2 H); 2.45 (t, /« 5.6 Hz, 2 H); 2.12 (s, 3 H). 
5 Paitl 

c]qiimolin-4-amine (929 mg, 2.71 mmol) was dissolved in 30 mL of anlqrdrous CHjCla 
and treated witti phenyl isoeyanafe (300 \iL, 2.76 nonoO. After stirring under N2 
oveinis^lfae reaction nnxtuie was concentiatednnda reduced pres^ Purification by 
10 colunmcliramatogra{%(Si02. 3% MeOH/CHOssatinatBdwitii aqueous NH4OH) gave 
Oe product as 8 solid. Crystallization fix»n%0 and NfeOH gave 610 mg of iV'-(2- 
{2-[4-aarino-2<2-meauH^efl?^Lff-iniidazo[4,5<]quiik>li^ 
meflyl-AT'-pheD^urea as a fiaksy white crystals. m.p. 184.8-185.8 "C ; 
MS463(M+H)*; 

15 'H NMR (300 MHz, DMSO^) 5 8.16 (s, 1 H); 8.06 (d, / - 7.7 Hi; 1 H); 7.61 (dd, / = 

1.0, 83 Hz, 1 H); 7.43-7.38 (m. 3 H); 7.25-7.17 (m, 3 Ey, 6Sl (t,/- 73 Hz, 1 H); 6.47 

(s, 2 H); 4.76 (t, /- 5.0 Hz. 2 E); 3.88 (t,/- 5.1 Ez, 2H); 3.78 (^ J- 6.8 Hz, 2 H); 3.48 

(t, / = 5.2 Hz, 2 H); 339 (ti / - 5.4 Hz, 2 H); 3.27 (s, 3 H); 3.20 (t, / - 6.8 Hz, 2 H); 2.82 
(»,3H); 

20 »C NMR (75 MHz, DMSCMd 8 155.6, 152.0, 151.9. 145.1, 140.9, 132.7, 1283, 126.7. 
126.6. 122.0. 121.4, 120.5, 120.1. 115.1. 70.5, 69.6, 69.4, 58.4. 47.7. 453, 35.4. 27.6. 
AnaL Cakd &r CisH3oN«03«0.12 B^i %C 64.62; %H, 6.56; %N. 18.08. Pound: %C, 
64.69; %H. 6.65; %N, 18.09. 
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10 



Bxaiiq)Ie4 

Ar-(2-{2-[4-anim()-2-(2-meflioxyethyl)-6J3,9-tetral^^ 
lir-iiiudazo[4,5<]qninolin-l-yI]eflioxy}e%^l>M^me%l-A^^ 




PartA 

2<2-Meliioxye%0-l-{2-[2Kmefiiylanuno)etJK)xy]e%l}-l^.M 
c]qirinolni.4-anuiie (422 g. 123 mmol) was dissolved in 25 fnL of Irifluotoacetic acid and 
treated witiiPtOa (0.5 g). The leactionmixtare was shaken underlet (3 Kg/cm*). After4 
d, an additional 0.5 g of PtOi was added and hydrogenation was contumed for an 
additional 3 d. The reaction was feen ffltered through CeUte and concenliated under 
reduced pressure to give a yeUow oil The yeUow ofl was dissolved in 50 mL of HaO and 
extracted wifli 50 mL of CHCI3. The organic portion was removed and discarded. The 
aqueous portion was llien made basic (pH~12) by addition of 10% NaOH solution. This 
was ibm coctiactBd wifli CHCI3 (6 X 50 mL) and the combined organic layers were dried 
15 owNaaS04 and concentrated to a brown oil The biown ofl was dissolved in 100 mL of 
hot MeOH and treated with Ig of activated charcoal. The hot sofaition was ffltered 
throngihCelite and concentrated to dryness. The resultiiiggnmnv solid was concentrated 
several times with BfeO Id give 3.19 g of 2-(2-melho3^BthyI)-l.{2-[2- 
(meli^yIamiao)ethacy]etJvl}-«,7^,9^etna^^ 
20 o£f-whitB powder. 
MS348(M-l-H)^; 

'HNMR(300 MHz, CDCb) 8 4.84 (s, 2 H); 4.48 5.7Hz, 2 H); 3.84 ftj- 6.7H2, 
2 H); 3.70 (t./= 5.7 Hz, 2 H); 3.46 ft J- 5.1 Hz, 2 H); 336 (s. 3 H); 3.14ft J- 6.7 Hz, 
2 H); 2.96 (m, 2 H); 2.83 (m. 2 H); 2.65 ft/- 5.1 Hz, 2 H); 236 (s, 3 H); 1.85 (m, 4 H). 



37 



wo 02/46191 



PCTAISOl/46696 



PaitB 

2K2-Methoxye%l)-l-{2-p-<inelbyIaniiiio)eaK«y]^^ 
iiaidazo[4^-<]qainolinr4-aiiune C750 mg. 2.16 mmol) was dissolved in 30 nL of 
anlqrdrausC^Chaadtrealiedwi&plmylisocya^ Afierstining 
ander Nj ovnmi^l; die leactioB mixture was coocenttatBd under rednced pressure. 
CtystaUization fiom BlOAc and CQzCh gave 170 mg of Ar-(2-{2-[4-amino-2-(2- 
metho3Q«%I)^,7,8.94etrahydiD-U?-tmidazo[4,S<^ 
mefhyl-AT'-phenyluiBa as flnflfy^^ oystals. m.p. 167.7-170.0 "C ; 
^4S467(^^+H)*; 

•H NMR (300 MHz; DlgSO-d^ 8 8.17 (s, 1 H); 7.43 (d, J - 7.6 Hz, 2 H); 7^1 (t. / - 7.9 
H?, 2 H); 651 ft y- 73 Hz, 1 H); 5.65 (s, 2 H); 4.43 (t; J- 5.0 Hz, 2 H); 3.72 7.0 
Hz, 2 H); 3.70 ft /- 5.2 Hz, 2 H); 3.46-3.41 (m. 4 H); 3.24 (s, 3 H); 3.07 ft/- 6.9 Hz, 2 
H); 2.92 (m, 2 H); 2.85 (s, 3 H); 2.64 (m, 2 H); 1.72 (m, 4 H); 
"CNMR C75 MHz, DMSCWtf) 5 155.6, 1512, 1493, 1463,. 140.9, 138.4, 128.5, 124.9, 
122.0, 120.1, 105.5, 70.7, 70,5, 693, 58.4, 48.0, 44.6, 35.5, 32.8, 27.6, 23.8, 23.1, 23.0. 
Anai Calcd for CmHmNjOj: %C, 6436; %H, 735; %N, 18.01. Fomid: %C 64.04; %H, 
738; %N, 18.02. 

Exanq>IeS 
N-(2-{2-[4-aaiino-2-Ct-medi(nyeayI)- 
l^.iinidazo[44-e]quino]in-l-yqedim7}e%Qmoipholine-4<a^ 




Under a nitrogen atmosphere, l-p•C^anunoeduxxy)eflQ'l]-2-(2•medl(n9ed]y^l^ 
imid8zo[4,5-e]qtdnolin-4-anune (0.75 g; 2.3 nunol) was dissolved in dicMoromefliane (30 
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inL)aadtrietiQ.Ianme(0.64ni,4.6nnaoI)usmgnuldheatan^ TT,e 
saluticm was cMedmaa ice-water bath and 4-moipl„,lin^^ 
mmoOwasaddeddiopwise. TT» cooling bath was removed and the reaction was stiired 
foranaddrtional4houts. Tie reaction was quenched by the addition of saturated sodium 
5 IncaiboDate solution (25 mL). The phases were separated and the organic layer was 

washed with water (3 x 25 nd). brine (25 ni). dried (Na^SOO. filtered and concentrated 
toyieldayellow W Tlieittodnct was it^rystallized from dichloromet^ 
acetate. The cryslals were trituntfed with ether (2 x 5 mL) to remove residual 
The final product was dried in a vacuum oven to provide 200 mg of N-(2- {2-[4..amnD.2- 
10 (2.melhoxyefiv0.1ir.imida2o[4.5-c]quinoKn.l.yl]^^ 
caAoxamide as a tan oystalluie soKd, m.p. 164-166 "C. 

'H NMR (300 Mffi, DMSCM.) 5 8.06 (d. J = 8.1 Hz. 1 H). 7.61(d, J = 73 Hz. 1 H) 7 42 
(U-7.2a; 1 H).7.23 (U=7.8H2; 1 H).6.51 (s.2H).6J3(t. J=5.0Hz. 1 H) 4*74 
^^'-^•3H^.2.H).3.85.3.81(m.4H).3.49(U = 43Hz.4H).333(U»5«,H^2H) 
15 3.30(s.3H).321(U-6.8Ha,2H).3.14(U = 4.5Hz.4H).3.08(t.J-6.0Hz.2H). 
CNMR (75 MHz. DMSO^ 8 157.8. 151.9. 145.0. 132.7. 126.7. 126.6. 121.4. 120 5' 
115,1.70.4,70.2.692.58.4,45.5.44.0.27.6; 

AnaL Calcd for CaHaoNrf)^: %C. 59.71, %H, 6.83, <m. 18.99. FomuL %C 59 71 %H. 
6.80.% N. 18.78; . • . /on. 

20 MS(CI) m/e 443 (M+H) 
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Bxaiiq)le6 

N<2-{^[4-aiiiiiio-2-^-mefli03{ye%l>IH-iimda2o[^^ 

NMnefl^liiioipholine-4-caiboxaixiidB. 




5 2-(;i4Aeibiaxyefby^ 

c]qaiiioIiii-4-aiiiii>B (802 mg, 2.34 mmol) was dissolved in 30 mL of aolqfdnms CB^Cb 
and cooled to 0 "C under N2. To tiie stined sokliaa were added (0.65 mL, 4.68 
mmoO and moipholinecaAonyl chloride (273 (iL, 234 mmot) and die reaction was 
allowed to wann to nwmtanqwialureovemig^ The leaction mixture was then quenched 

10 by addition of8atuxatedNaHCX)3 solution 00 mL)ai^C]%Cl2 (30 mL). Theoiganic 

layer was separated and washed widi HizO and brine, dried over N%2S04 and concentrated 
under reduced pressure. Purification by column chromatography (SiQz, 2-5% 
MeOH/CHQa saturated with aqueous NH4OH) gave the product as a colcriess foam. 
Crystallization fiom EtOAc gave 640 mg of N-(2-{2-[4-anuno-2-(2-medio:gre(iQrl>.lH- 

15 iinidazo[4,5H:]quino]in-l-yl]ethoxy}etl^l>N-4ne%hnotpholine'4-caiba^ as white 
crystals. Idp = 121.8-1223 "C. 
MS457(M + H)*; 

'H NMR (500 MHz, DMSCWtf) 8 8.06 (dd, J - 0.9, 8.3 Hz, 1 H); 7.61 (dd, /= 1.1, 83 
Hz. 1 H); 7.41(ddd, J- 1.2, 7.0, 83 Hz, 1 H); 7.22 (ddd. 7= 1.3, 7.0, 8.1 Hz, 1 H); 6.44 (s, 
20 2 H); 4.74 (t, /= 52 Hz, 2 H); 3.84 (t, /- 5.2 Hz. 2 H); 3.82 (t, /= 6.9 Hz. 2 H); 3.50- 
3.43 (m, 6 H); 330 (s, 3 H); 320 (t, 7 = 65 Hz, 2 H); 3.16 (t. J = 5 J Hz, 2 H); 2.88 (t, J 
= 4.7 Hz, 4 H); 2.59 (8, 3 H); 

"CNMRC75MHz,DMSO</d) 8 163.8, 152.0, 151.8, 145.2, 132.7, 126.7, 121.3, 120.6, 
115.1, 70.4, 69.4, 68.9, 66.1, 58.5, 49.1, 473, 45.5, 36.9, 27.7. 
25 Anal. Calcd for Cvfkif^A^ %C, 60.51; %H, 7.07; %N, 18.41. Found: %C, 60.56; %H, 
6.85; %N, 18.19. 
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25 
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Exaiiq>Ies7-21 

Part A 

A solution of fert-butyl 2-{2^(3.aininoquinolm^ 
yl)aniino]eflioxy}etfaylcaibainate (3.46 g, 10.0 mmol) in 50 mL of toluene was tieated 
with triethylortbovaleiate (2.5 mL, 14.5 mmol) and Ae nactian mixtme was Iiealed to 
reflux. A 25 mg portion ofpyridiniumlo^rodiloiide was then ad^ 
coiitiiiuedfbr4lL The reaction was Ifaenconcentated to dryness under reduced pressure. 
The residue was dissolved in 50 mL of CHiCfe and washed wifli saturated NaHCX^j, H2O 
andbrine. The organic portion was dried over NaaSO* and concetrated to give a green oil 
nie green ofl was dissolved in 50 mL of hot MeOH and treated with activated cbaicoaL 
Tb6 hot sohtion was filtered and concentratBd to give 4.12 g of /ert-butyl 2-P-(2-butyl- 

Lff-imida2o[4,5-c]qHinolin-l-yI)elh<ffy]ethyIcaibamate as a yeUow oiL 
PartB 

A sohition of <iert-butyl 2-[2-(2-butyl-lH-imida2o[4,5-c]quinoIin-l- 
yI)eflKay]efliylcaibamate (4.12 g, 10.0 mmol) in 50 mL of CHaCla was treated wife 3- 
ddwopercntybenzoic acid (MCTOA, 77%. 2.5 g. 11.2 mmol). After stirring for 5 h, flie 
reaction mixtore was treated wia saturated NaHCOj sotation and the layers were 
separated. Tlie organic portion was washed wifliHiO and brine then dried over Na2S04 
and eoncentiated to give 3.68 g of tef-lnityl 2-[2K2-butyl.5-oxido-L».iniidazo[4,5. 
c]quinolinrl.yI)eflioxy]efliy!carbaniatB as a Ugfat brown fbam. 
PMC 

A solution of <ert.4u^jd2<2-(2.*ulyl.5s)irido.ljy-iniidazo[4^]qn^ 
yOeflwKyJetivlcarbamalB (3.68 a 8.60 nmiol) in 100 mL of 1;^ 
heated to 80 -C and treatadwifli 10 nLofcoac«iti8tedNH«OH sotation. Tolhenqridty 
stirred solution was added solid p-totaenesulfbiiyi chloride (1.87 g, 9.81 mmol) over a 10 
niinperiod. Tl» reaction mixture was then sealed in a pressure vessel and healii^g was 
continued for 2 h. The reaction mixture was ften cooled and treated wifli 100 mL of 
CHaCla. Tlie reaction mixture was fton washed with HiO, l%NaaCQj sotation (3X) and 
brine. The organic portion was dried over N«jS04 and conceQtated to give 3.68 g often- 
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bulyl 2.[2K4^iinino.2.butyl.liy.im ^ a 

Uglit brown fiMun. 

PaitD 

Terf-botyl 2-[2-<4-Biiii]u>-24>iityl-U7-iinidazo[4,S-c]quii^ 
yDelho:qr]eflqdcaibainate (3.68 g, 8.60 mmoQ was suspended in 20 mL of 2M HQ in 
EtOH and ftenuxtas was heated to tBfliawilhstimng^ After 3 h. the reaction mixture 
was concentrated to give a soKd. The soKd was triturated with hot EtOH (50 mL) and 
ffltered to give 2.90 g of flie product as flie hydrochloride salt The fioe base was made by 
dissolving the Iq^hochloridesah in 50 mLofHaO and treating wft^ 
NHiOa The aqueous suspension was extnctedwi&CQiCIi (3 X 50 inL). The 
combined oiganic layers were dried over Na2S04 and concentrated to give l-I2-{^ 

aminoeflioKy)e%l]-2-butyl-l/r-hnida2o[4^<]qninolin-4-^^ as a tan powder. 
MS328(M+H)*; 

"H NMR (300 MH^ CDOO « 7.95 (d, / = 83 Hz, 1 H); 7.83 (d, J = 8.4 1 H); 7.50 
(m. 1 H); 7.30 (m. IH); 5.41 (s,2H);4.69 (t. J-5.6Hz,2 H); 3.93 (t. 7 =5.6 Hz. 2 H); 
339 (t,y = 5.1 Hz, 2 H); 2.97 (t./ » 7.9 Hz, 2 H); 2.76 (t,/ = 5.1 Hz. 2 H); 1.89 (m. 2 H); 
1.52 (m, 2 H); 1.26 (br s, 2 H): 1.01 (t.7= 73 Hz; 3 H). 
PartE 

The conq)ound3 in the table below were prepared according to the synflwtic 
mediod of step (7) of Reaction Scheme I above usmg the foUowmg general mediod. 

The isocyanate (84 nmol.) was added to a test tube containmg a sobition of l-p- 
(2HmuiK)etbpxy)efliyI]-2-butyl-l/r.imidazo[4,5-c]<piinoUn-^^ (25 mg, 76 imioO in 
dichloromethane (5 mL). The test tube was capped and then placed on a shaker at ambient 
temperature for 20 hr. The solvent was removed by vacuum centrifugation. The residue 
was purified by semi-preparative HPLC using the method described above. The table 
below shows tfie structure of tiie fiee base and the observed accurate mass (M+IQ. 
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BxBoxspU 
Number 


Stnictore of Free Base 


AccmateMass 
fobs.^ 


7 


CH, 


413.2644 


• 

8 




4272841 


9 


Hi V 


4272823 


10 




4472486 
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Example 
Number 


Structme of Fiee Base 


Accmate Mass 
(obs.) 








15 








487^804 


16 




490.2919 




— ^ 




17 




493^86 


18 


^^^^^^^^ 


207.2741 
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Example 
Number 


Stnictuie of Fxee Base 


Accurate Mass 
fobs.^ 


19 




511^120 


20 




525J2280 


21 




545.1758 



Exa]iq>les 22-36 

S PaitA 

Using flie geneinl mefliod of Pait A of Buiiq)lBs 7 » 21, 4^iq^ 
77.4 mmol) was xeacted wifii di-^-bu1yl dicaibonate (17.7 g» 81 .3 mmol) to pzovide 13.1 
g of tert'hatyl A^-hydtaxycOsyiypi^^ as a clear oil 

PartB 

10 Xodine (7.97 g) was added in flnee portions to a solution of imidazole 0.89 g, 57.1 

mmol) and triphoiQflphosphine (14.98 g, 57.1 mmol) in dichloromeliiane (350 mL). After 
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10 



15 



5 nunntBS a solution of fee material fiom Part A in dichloromefliane (70 mL) was added. 
mieacti<mniixturewBsstiiredatanibienttBmperatnreovem iodine (7^ g) 

was added and to reaction was stilted at ambient temperature for 1 hr. The 
mixtniB was washed wifli saturated sodimn flriosulfete (2X) and brine, dried over sodium 

sulfide, fflteiBd and tiMn concentrated imder reduced pressure to 
He residue was purified by colmmi chromatography (siKca gel eluting with 20% efl^l 
acetate in hexanes) to provide 15.52 g of tert-butyl 4^-iodoethyI)pipeiidine-l. 
oilxixylate as a pale yeUow oil 
PartC 

Underamtrogen atmosphere. 2Kliy-iinida2o[4.5<]quinoM^^ 
26.9 mmol) was added in dnee portions to a suspemdon of sodium hydride (1.4 g of 60% 
35.0mmopinaahydiousNJIsHmefliylftmnamide. Hie reaction mixture was aUowed to' 
8tirfi>r45niimitBsbywhichtimega8evolutionhadceased. rfirt-bu^4^. 
iodoeiiiyl)p^,eridine-l<arl)oxylate (10.05 g. 29.6 mmol) was added dropwise over a 
periodofl5mimites. reaction idrtnn, was aHowed to stb at ambient tei^ 
2.5hrs;thenitwasheatedtol00^andstiriedovemight Analysis IqrHPLC showed that 
ftereactionwasabout35%conq)lete. Saturated ammonimn chloride solution was added, 
die resulting nrfxture was aDowed to 8tfrfe20mimiles and thm it was extnct«^ 
ethyl acetate (2X). Tie eliqd acetate extnu*, were washed with water (2X) and li«n^^ 
brine, combined, dried over sodhmisnlfete, filtered and then concentnrtedmrf^ 
piBSsuie to provide a brown oil. The oil was pmified Iqr cotamn chromatograpiv (silica 
gel ehrting sequentially wilii 30% ethyl acetate in hexanes. 50% efliyl »:etate in hexanes. 
and e%l acetate) to provide 2.2 g of tert4mtyl 4-{2.[2<lffiniidaa)[4,5^](pinolin.l. 
yDbuloxy]e%l}pq>eridine-l-carb<Hgrlate. 
25 PartD 

Using fee general method of Exanq)le87. 21 Part H. die material fiom PartCwas 
cjddizBd to provide /ert-butyl 4.{2K2-(5^do-lfl--imidazoI4.5H:]quinolin.l. 
yl)bnt0xy]etlqrl}pq)eridine-l-carboxylate as an oil 
PartE 

Ammonimn Iqrdroxide solution (20 mL) was added to a sohrtion of the material 
fiom Part D in dichloromefliane (20 mL). A solution of tosyl chloride (0.99 g. 5.2 mmol) 
indichloromethane(10mL)wasaddedoveraperiodof5mimrtes. lUe resulting bq,hasic 
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leacticmimxtuiewasaHowedtostirovemig^ Tlie reaction mixtae was diluted 
chlomfom and satuxated sodium bicarbonate solution. The layers were separated The 
organic layer was dried over sodium sul&te, filtered and then concentrated under reduced 
pressure to provide a brown glass. IWs material was purified by column chromatography 
5 (silica gel elutmg first wifli 50% ethyl acetate in hexanes and then with ethyl acetate) to 
provide 1.0 gof tert-butyl4-{2.[2<4-anuno-lfi^.imidazo[4,5^^ 
yI)butoxy]etlqrl}piperidine-l-caiboxylate as pale yellow glassy foam. 
PartF 

Under a nitrogen atmosphere, <ert-butyl 4-{2-[2-(4-amino-ljy-imidazo[4,5- 
10 c]quinolin-l.yl)but(ay]elhyl}piperidine-l^jaxbOTqrla^ (LOO g, 2.1 mmol) and 2N 

etfaanolic hydrochloric acid (1 0 ml, 20 mmol) were combmed and the solution was stirred 
at ambient temperature fin: 14 hours. The solvent was removed bi vocvo and ftexesuhmg 
tansofid was dissolved in water. Saturated aqueous sodium carbonate was added untQ the 
pH reached 10. After extraction wiOi diddoromefliane (3X), flie organic fiactions were 
15 combined, washed with brine, dried ^a2S04), fifteied, and fiie mqority of the solvent was 
removed fa VBCMO. Hexane was added to fimn a precipitate. Vacuum fiteation yielded 0.5 
g of l-{l-[(2-piperidinr4-ylelhQxy)metlvl]propyl}.l^^ as 
a tan powder. 

^H-NMR (300MHz, DMSO-d«) : 8 8.34 (bs, IH). 8.19 (d, J = 8.49Hz, IH), 7.61 (dd, J « 
20 8.31, 1.13Hz, IH), 7.45-739 (m, IH), 725-7.19 (m, IH), 6.55 (s, 2H). 525-5.15 (m, IH), 
4.00-3.80 (m, 2H), 3.5-3.3 (m, 2H), 2.8-2.64 (m, 2H), 222-2.1 1 (m, 2H), 2.09-1.99 (m, 
2H), 1.8-1.63 (bs, IH), 1.37-1.0 (m, 5H), 0.95-0.7 (m, 5H); 

"C-NMR (75MHz, DMSO-dfi): 5 152.8, 145.8, 140.6, 133.0, 127.8, 127.0, 126,9, 12U, 
121.0, 115.5, 71.8, 68.1, 58.4, 46.1, 36.3, 33.1, 32.7, 24.5, 9S; 
25 MS (CQ m/e 368.2459 (368.2450 calcd for C2iH3oNsO). 
Parte 

The compounds in flie table below were prepared according to the synflietic 
mefliod of step (7) of Reaction Schane I above using flie following general method. 

The isocyanate or isothiocyanate (75 (tmol.) was added to a test tube containing a 
30 solution of l-{l-[(2-piperidin-4-ylethoxy)methyl]propyl}-l/f-imidazo[4,5^^ 

amine (25 mg, 68 pmoO in dichloromettiane (5 mL). The test tube was capped and tiien 
placed on a shaker at ambient temperature for 20 hr. The solvent was removed by vacuum 



48 



PCT/USOl/46696 

centrifegation. TTie leddae was purified by semi-piepbialive HPLC using fee method 

described above. table bdow stows the stnictae<rfa«fiee base and the observed 
accuiatB mass CM + H). 
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Example 
Number 


Stuctuie of Fiee Base 


Accurate Mass 
fobs.) 


30 






529^911 


31 






533.2704 


32 




547.3032 


33 






565.2941 
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Examples 37 -44 

Part A 

A wlulion ottert'hatyl 2-{2-[0-fliiiinoqi]inoliii-4- 
yQanunoJefliaxyleasyleaibainatB (6.92 g, 20.0 mmol) in 100 mL of toluene was treated 
wMi trieOylordiofiinnata (4.65 mL. 28.0 nnnoQ and llic leaction mixtme vm heated to 
lefliDC A100nigportkmofpyridmiimihydio«shloridewB8flienaddedandiBfl^^ 
coiitiniiedfor2h. The reaction was then amcentrated to diyness under ledi^ 
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The residue was dissolved m 200 nO, of CHaOi and wa^ 
and brine. The organic portion was dried over Na2S04 and concentrated to give a green 
oil. The green>oil was dissolved in 200 mLofhotMeOH and treated with 10 g of 
activated charcoal. The hot solution was filtered and concentrated to give 5.25 g of tert" 
5 butyl 2<2-<l/^imidazo[4,5-<r]quinolinrl.yQeflioxy]efl^^ as a light yellow 

syn^. 
Parts 

A solution of /ert-butyl 2-[2-(Lff-imidazo[4,5-c]quinolin-l- 
yQedio3gr]e%lcarbaniat8 (5.25 g, 14.7 mmol) in 200 mL of CH^Cb was treated with 

10 MCFBA (77%, 3.63 16.3 snnol). After stirring ovenughti flie reaction mixture was 
treatedwithsaturatedNaHCQs solution and die layers were separated. The organic 
portion was washed with H2O and brine Oen dried over Na2S04 and concentrated to give 
4.60 g of lert-butyl 2-[2-(5-K)xido-l£r-inridazo[4,5-c]quinolin-l-yOefho^^^ 
as a lig^t brown foam. 

15 Parte ' 

A solution of terf-butyl 2-[2K5-oxido-l^-imidazo[4^]quinolinrl- 
yl)eflioxy]etlQrlcaibamatB (4.60 & 12.4 mmol) in 150 mL of 1,2-dichloroefliane was 
heated to 80 ''C and treated wiOi 10 mL of concentrated NH4OH sohrdon. To the rqndly 
stirred solution was added solid p-tohienesulfonyl chloride (2.71 g, 14.2 mmol) over a 10 

20 minperiod. The reaction mixture was treated wife an additioiifti ?. ml. nf <wnf ^>ntrBt*^ 
NH4OH solution and then sealed in a pressure vessel and heating was continued for 3 h. 
The reaction mixture was then cooled and treated with 100 mL of CSidi. ITie reaction 
mixture was tiien washed witiiH20,l%Na2C()3 solution (3X) and brine. Theorganic 
portion was dried over Na2S04 and concentrated to give 4.56 g of tert-h\sXy\ 2-[2-(4- 

25 aniino-l/f-unida2o[4,5w:]quinolin-l-yl)efhoxy]e%lcaibamatB as a light brown foam. 
PartD 

rerr-butjrl 2-[2-<4-amino-l/f-imida2o[4,5-c]quinoIin-l-yl)ethojQ^^ 
(4.56 g, 12.3 mmol) was dissolved in 100 mL of EtOH and treated with 30 mL of 2M HQ 
mEtOH and the mixture was heated to reflux wia stirring. After 3 h, die reaction mixture 
30 was concentrated to give a solid. The solid was triturated with hot EtOH (100 mL) and 
filtered to give the product as ttte hydrochloride salt Ibefiiee base was made by 
dissolving die hydrochloride salt m 50 mL of H2O and treating with 5 mL of concentrated 
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NH«OH. Tliea(pe(m8 8nspen8i(m was extracted wilhC^iCb (5 X 50 Hie 
combined otgamc I^rers were dried oyer NtbS04 and concenbated to give 135 g of l-[2- 
^•«ninoeflK«y)e%l]-lir-imidazo(4,5-c]qainoliiH4^^ as a tan powder. 
MS272(M+H)*; 

'H NMR (300 MHz, COaj) 5 7.98 (d, /- 82 Hz, I H^; 7.88 (s. 1 H); 7.84 (d, / = 8.4 Hz, 
1 H); 7.54 (m, 1 H); 732 (m. 1 H); 5.43 (s, 2 H); 4.74 (t,y = 5.2 Hz, 2 H); 357 (t,y = 5.2 
Hz, 2 H); 3.42 (t;/- 5.1 Hz; 2 H); 2.78 (t. 7- 5.1 Hz, 2 H); 1.10 (br s, 2 H). 
PartE 

The conqwunds in flie toWe below were prepared according to the 
meHwd of step (7) of Reaction Sdieme I above using flie fbllowii^ general mefliod. 

1^2^2-Anrinoeflu>xy)efliyl]-lir.inridazo[4,5-c]quinoKn-4-amine (20 mg, 74 nmol) 
and l-inefliyl-2-pynDlidinone (5 mL) were combinBd in a test tnbe and tiien sonicated wifli 

heating to pnjvide a solution. The isoqamate (81 Mmol.) was added, die test ta^ 
cqjped and then placed on a duker at ambient lai^tiireto20hr. Hie solvent was 
removed by vacuum cenlrifhgBtidn. The residue wi purified by semi-fnepaiativeHPLC 
using die mefliod described above. The table below shows flie structure offlieftee base 
and die observed accurate mass Qkl -I- H). 



55 



wo 02/46191 



PCT/USOl/46696 



Exaxapls 
Number 


StDotnre of Ree Base 


Accurate Mass 
fobs.) 














37 




371 •2204 














38 




391.1884 








39 




397.2373 


40 




416.1844 
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Number 


Stnctnie of Free Base 


AccorateMass 
fobs.^ 


41 


\ 


421.1946 


42 




431^08 


43 




451^115 








44 




455.1513 
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COTOKINE INDUCTION IN HUMAN 
An in vitto human blood cefl system is used to asw Activily 
is based on the measurement of ioteiferon (a) ^jPl^^j 
TNF, respectively) secteted into cnltuie media as described by Testennan et al. in 
''Cytokine Induction by the linmunomodulators Imiquunod and 8-27609", Journal of 
Leukocyte Biology. S8, 365-372 (September, 1995). 
Blood Can Pmpamtf on for Qdlme 

Whole blood fiom heahhy human donors is collected by venqiuncture into EDTA 
vacuteinertobes. Peripheral blood mononnclear cells (TOMCs) are separated whole 
blood by density gradient centrifugationusmgffist^ ThePBMCsare 
washed twice with Hank's Balanced Salts Solution and dien are suspen(fed at 3-4 x 10^ 
ceDa/mL in REMI complete. The PBMC suspension is added to 4 8 weO flat bottom sterile 
tissue culture plates (Costar, Cambridge MA or Bectm Dickmson Labwaie, Lincoto Park, 
NJ) containing an equal volume of RFMI complete media containing test confound. 
Compound Preparation 

The compounds are sohibilized in dimell^lsulfhxidepMSO). TheDMSO 
concentxation should not exceed a final conceotmlion of 1 % for addition to tte culture 
wells. 
Incubatioq 

The solution of test compound is added to flie first well containing RPMI complete 
and serial dilutions are made in flie wells. The PBMC suspension is then added to the 
wells in an equal volume, bringing the test compound coucentcations to fte desired range 
The final concentration ofPBMC suspension is 15--2X 10^ cellsAnL. Theplatesare 
covered with sterile plastic lids, mixed genfly and flien incubated for 1 8 to 24 hours at 
25 37''C in a 5% carbon dioxide atmosphere. 
Separation 

Following mcabation the plates are centrifoged for 5-10 minutes at 1000 rpm 
O*'200x,g)at4'^. The cell-fi»e culture supernatant is riemoved with a sterile 
polypropylene pipet and transferred to sterile polypropylene tabes. Sanq>les are 
30 maintamed at -30 to -70*C until analysis. The samples are analyzed for interferon (a) and 
for tumor necrosis fiictor (a) by EUS A. 
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fa<*tfavHfg) and TtonorNecnMis Factor fa) ^ ni VsisbvBT TSA 

Interfenm (o) conceQtradon is deteimined by EUSA using a Human Multi-Species 
kit fiom PBL Biomedical Labotatories, New Bnmswick, NT. Results are expressed in 
p^nL. 

Tumor necrosis fector (a) concentration is deteimined using EUSA kits available 
fiom Qenzyme, Cambridge. MA; R&D Systems, Mmnei^cdis. MN; or Phanningen, San 
Diego, CA. Results are oqnessed in pg^mL. 

Tlie table below lists Ihe towBst concentration found to induce interferon and die 
lowest concentration found to induce tumor necrosis bctor for each compound. A 

indicates fliat no induction was seen at any of the tested concentrations; gwienlly flw 
highest concentraticii tested was 10 or 30 |iM. 



Cytokme Induction in TTinnnn Cells 

» • •. . . ! 

1 


Exan^le 
Number 


Lowest Efifecdve Concentration (fiM) 


fiilBcferon 


Tumor Necrosis Factor 


3 


0.01 


0.37 


7 


0.0001 


10 


8 


0.0001 


10 


9 


0.0001 


1 


10 


0.0001 


10 


11 


0.0001 


0.1 


12 


0.0001 


1 


13 


0.0001 


1 


14 


0.0001 


10 


15 


0.0001 


0.1 


16 


0.0001 


10 


17 


* 


10 


18 


1 


* 


19 


0.1 


10 


20 


0.01 


10 
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Qytoldne Induction in Hunan Cells 


T7-irniuiL-1 A. 

example 
iNumDer 


Lowest Effective Concentratioa QiM) 


Inteifenn 


Tumor Necrosis Factor 


21 


1 


10 


22 


0.1 


1 


23 


1 


1 


24 


0.1 


1 


25 


0.1 


1 


26 


0.1 


1 


27 


0.1 


1 


28 


0.1 


1 


29 


0.1 


1 


30 


1 


1 


31 


•1 


10 


32 


0.1 


1 


33 


1 


10 


34 


1 


10 


35 


1 


1 


36 


0.1 


* 


37 


10 


10 


38 


10 


10 




10 


10 


40 


10 


10 


41 


10 


10 


42 


10 


* 


43 


10 


10 


44 


* 


* 
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WHAT B CLAIMED IS: 

1 . A compormd of flie Fonnula (I): 




0) 

wteein: X is -CHR,-, -CHRj-alkyl., w-CHRs-alkBiiyl.; 
Ri is selected ^xim the gicnq) consistigg o£ 
-Rr-NRg-CRa— NEff^Z-Rff-dkyl; 
-Hr44Rs-CR3--NKs-Z-Rfi-fl]kBiiyl: 
-Rr-NRt-GRr-NRs-Z-KffHoyl: 
-R4-NRr- CR3— NRyrZ-RHiBtBroaijI; 
-R4-MU-CRa-.NEr-Z-R«-heteiocyclyl; 
-R4-NR«-C»3-NR5R7; 

-R4-NR«-CR3-NR9-Z-Rff^lkyl; 
-R4-NR»<K3-NR»-2— R«-alkBiyl; 
-Rr-NRg-CRa-NRy^-IU-aiyl; 
-Rc-NRg- COEls— RHwteroaiyl; and 
-R4-NRg- C3R3-NK9-Z-R<rheteroeyclyl; 
B2 is selected fiom tiie groiq) consistiiig o£ 
-Ijydiogen; 
-alkyl; 
-aDcenyl; 
-aiyl; 
' ^teioaiyl; 
^leteiocyclylj 
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-alkyl^Y-alkyl; 
-alM-Y-alfcBnyl; 

-alkyl-Y-aiyl; and n 

- aOcyl or alk^l substhuted by one or more siibstituents selected 

fiom tbe group consistnig o£ 

-OH; 

-balogen; 

-N(R5)2; 

■CO-N(R5)2; 

-CO-CMoaOgd; 

-C<M)-Cmo aftyt 

-N3; 

-aiyl; 

•^leteroai^; 
-hetenicyclyl; 
•CO-aiyl; and 
•CO-heteroaiy^ 
eachRais^Oor^S; 

each lU is independendy alkyl or alkenyl, iwUch may be int^^ 

or more -O- groups; 

each R5 is independently H or Cmo aOQrl; 

is a bond, a]kyl, or alkenj^ which may be inteoupted 1^ 
-O- groups; 

R7 is H or Cmo all^l wMch may be internq>ted by a hetero a1^ 
jom wift R5 to form a rins 

BsisH. CMoallgrl, or azylalkyl; or R4 and R<canjom together to fom 
ring 

R9 is Cmo alkyl which can jomtogedier wifliRs toform aring; 
each Y is independenfly -O- or-S(0)(w-; 
Z is a bond, -CO-, or-SOr-; 
n is 0 to 4; and 
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each Rpresent is independently selected fixnn flie group consisting of C,. 
alkyl. C|.io alkoxy, hydroxy, halogen and triflaoromethyl; 
or a pharmaceuticaUjr acceptable salt 1iieieo£ 

2. AconqwundorsdtofclaimlwheiemXis^all^OCaD^^^ 
groi^ can be fliB same or different 



3. Ac<mjpouiidorsaItofclaimlwheremXi8-CHr-C3!r-. 

4. AcoiiiponndorsdtofcIaimlwluaemXi8-CH(C2Hs)(CH2>-. 

5. A conqjouad or salt of claim 1 wherein Ra is H. 

6. AcompoimdorsaltofclaimlwhareinRaisangrL 

7. AconqwundorsaltofcIaiml^rfiereiaRaisHdkyl-^^ 

8. AcompomdselededfinmlhegroapcoiBistiflgof 

i^-(2-{2-[4s„niBo.2K2.meflu«ye%D-m^W 

phenyhwea; 

iV<2-{2-[4-amino-2<2-methoxyeMW.8.9^^ 

yl]etboxy}ethyl)-iV.pheiiyhirea; 

N-(2.{2.(4^o.2K2.meliioxye%I>ljy.jm^ 

yl]efli(Mcjr}etihyl)morpho]in©^aibQ3uniid^ 

N-(2-{2<4sfflmu,.2^.mefl««yefl,yi).lH-imida2^ 

N-nwflyhnorphoKne-4.caiboxamide; 

iV^-{2.[4.amino-2<2-metlHixye%l>i^^ 

™ettj|d-A/'-phenytorea;and 

i^-(2-{2^4^m.mo.2K2.meflK«ye%IHJ.8^-trt^^ 
yl]eflioxy}elJiyI)r«rHne(hyl.A'.plienyiui^ 

or a phannaceuticalfy acceptable salt fljereot 
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A compound of the fonnula (II) 

NH2 



LI i- 



O-Ri 



OD 

whereiii: X is -CHRj-, -CHRs-alkyl-, ar-GHB«-a]kBi^-; 
S Ri is selected from 4he group consisting o£ 

-R4-NR«-CR3-NRa-Z-R«-fl]lgrl; 

-R4-NRa-CR3-NR«-2-Rc-aDcenyl; 

-Rr-NRj-CRa-NRs-Z-Re-aryl; 

-Rr-NRj- CRa— NRs-Z-RHieteioaiyl; 
^0 -R4-NRfl^aR3->ror-Z^RHiistBioqrefyl; 

-R4— NR8-CR3— NR5R7; 

-R4-NRff-<:R3-NR9-Z-R<raIl(yl; 

-R^-NRr-CRa-NRj-Z-Rs-aOBnyl; 

-R^-Mlr-CRa-NRr-Z-Rfi-aiyl; 
15 -Rr-NRg- CR3— NRr-Z— R«-heteioaryU and 

-R4-NR«-CR3— NR9-Z— R«-hetBrocyclyl; 
Ri is selected fiom flie groiq> consistuig of: 

-hydrogen; 

lalkyl; 

20 •aOoBnsy^ 

-hBteroai]^ 
-hetBTOcycfyl; 
-olkyl-Y-aD^ 
25 -olkyl-Y-alkenyl; 

-a]k94-Y-aiyl;aad 
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- aDcyl or elkesnyl substituted by one or more substhuents selected 
fiom the group consisting of: 

-OH; 

-halogen; 

-N(R5)2; 

-CX).N(R5)2; 

-CO-CMoalkyl; 

-CO-O-Cwoalkyl; 

-N3; 

-aiyl; 

-heteroaiyl; 
-heteiocyclyl; 
•CO-ffltyl; and 
-CX)-hetBioaiyI; 
each 1(3 is K) or sS; . v>. 

eadi R4 is indqwiKientljr angl or alk^ 
or more -O- groups; 

each R5 is independenfljr H or C].]o aHiyk 

lU is a bond, alkyl, or aJkraqd, which may be in^^ 

R7 is H or Ci-10 allqrl wMch may be intern^ted by a heteio atoni, or R7 can 
jom wiSi R5 to form a ving; 

Rs is H, Cmo alkyl, or aiylallyl; or R4 andR« can join togefter to fiam a 
ring 

R9 is Cmo aDcyl which can join together with Rg to fom a ring 
eadi Y is independently -O- or -8(0 Vr-; 

Z is a bond, -CO-, or -SQr-; 
n is 0 to 4; and 

each R preset is independentiy selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen, and trifhunomelhyl; 
or a phaimaceutically acceptable salt fteieo£ 
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10. Ac^mipouiidcnrsaltofclaimPwhexemRaisHOT 

11. AcQXDpouxidor8dtpfclaim9^vfaeiem 

S 12. A phannaceutical compodtion campriamg a Ifaerapeutieally efFectiva flmn in^ n 
confound or salt of claim 1 and a phazmaceiiticaify acceptable canier. 

13. A method of inducing cytokine biosynlheais in an animal compriamg adminiRfBrhig 
a fliexapeutically eiGbctive amoimt of a conq)oi^ 1 to fhe animal. 

10 

14. ThemefliodofclaimlSiHdieieinllsecyU^^ 

15. A method oftieating a viral disease in an animal con^iri^ 
therapeutically efifective amount of a compound or salt of claim 1 to the animal. 

15 ' • ... 

16. A method of treatnig a neoplastic disease m an ammal ci^Hf ^p f ifftng nf ^immstep a 
fteiapeotically effective amoimtofacoiiq)ound or salt of claim 1 to tfie animal. 

17. A compound of the fi3miula(III): 

20 




cm) 

wheiein: X is -CHRr i -CHRs-alkyl-. or -CHRs*aIkenyl-; 
Ri is selected fiom the group consisting o£ 
25 4U-NRa<!R3— NSr-2^4U-a]lQrU 

-R4^NRa-CR3-NIU-Z-Rr<dkcnyl; 
-Rr-NRr<3l3— NRr-Z-Rroyl; 
-R4-NR«- ORa— NR5-Z4lH»tBroaiy!; 
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-Rr-NRff-- CR3— NRr-Z-RHietBrocycIyl; 

-Rr^JRg- CRs-NR^Z-RHietBrQaiyl; and 
'MJRtr CRg-MV-Z-RHietetocycIyl; 

% is selected fiom the gnnip consistmg of: 
-liydtogen; 
-aftyl; 
-aOceny]; 
-aiyl; 

-heteroaiyl; 
-heteiocyel^ 

-alfcyl-Y-alkBnyl; 
-alkyl-Y-aiyl; and 

-alkyl or attenyl substitoted Iv 
fiom the groq> consistipg o£ 
-OBt 
-halogen; 

-CO-CnoaDsyl; 
^ -CO-0-Cno aftyl; 

-Nj; 
-aiyl; 

•betenmyl; 
•ietamcycly]; 
•CO-fli:^aiid 
-C04ietBiDaiyI; 
eachBai8K>or"S; 



20 
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10 
15 

18. 



each R4 18 independently alkyl or alkeiqrl winch may be interrupted by one 
or more -O- groups; 

each R5 is independently H or Cmo aOcyl; 

Btf is abond, or is alkyl, Qralkenyl, whichmay be mterruptedby one or 
more-O-gnnqjs; 

RTisHorCi-ioalkylvhichmaybe InlBiA uplti dbyaheteroatom^orRTcan 
join with R5 to form a zing 

Rs is H» Cmo aD^. aiyldl^l; or lU and Ss can j(m to fo^ 
S9 is Ci.io aOcyl i^h can jom togeOier wia to fhrm a 11^ 
eadi Y is mdependenfly-O- or-5(0)o^; 
Z is a bond, -<X>-, or -SQr-; 
nis0to4;and 

each R present is mdependently selected fiom flte group consisting of Cmo 
dkyl, Cmo alkoxy, hydroxy, halogen and tzifluoromeffa^; 
or a phannaceoticdly acciei^ 

A compound of ttie fbrnuda (pf): 



-Rr^^R8-CR3-NR5"Z-Rtf-«yl; 
-lU-NRr- CRa-NRs-Z-Rfi-^eteroaiyl; 
-lU-^NRr-C Ra-NRs-Z-RHietBrocyclyl; 
-R4-NR«-CR3-NR5R7; 




OV) 



wheran: Xis-<Sms','<Xais'akylm^ 

Ri is selected fiDom Ae gconp consisting ofi 
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-R4-NIU-CR3— NR^-Z— Rtf-aDtyl; 

-R4-NK8-CR3-NR9-Z-R«-«iyl; 
-Rr-NRg- CRa-NRs-Z-Rfi-heteroaiyl; and 
-IU-NIU-C3l3--NR9-Z--R6-ieteiocyclyl; 
each Y is indepen(tenfly -O- or-S(0)(«-; 

Z is a l)oii4 -CX)-, OT-SO2-; 

each R4 is independenfly alkyl or alkenyl, which ma^^ 
or more — O— groups^ 

each K5 is independency H or Ci-io aBgd; 

R<isabond, orisalkyi. oraDcBiiyi, wUtAnmybeintenuptedby ^ 
more -O- groq)^ 

R7 is Hor C,.,o aftyl whiohnwy be mtenupted by a heteio atom, or R7 can 
jom wi& R5 to form a ring; 

Ss is H, Cho alkyl, or aiyhDqri; or R« and Ri can join to fbnn a liig; 
R9 is Cmo alkyl which can job together with R, to form a ring; 
nis0to4;and 

each R present is independently selectBd fiom the group consisting of C1.10 
alkyl, Cmo alkoxy, halogen and tdfluotomBfliy]; 

or a p ha n naceatica% acceptable salt 4heieo£ 



25 



19. A pharmaceutical composition comprismg a thetapeoticaDyeflfecti^ 
compoimd or salt of chdm 9 and a phaimacentica% acceptable canier, 

20. A method ofindncingcytokme biosynthesis in an animal comprismgadmin^^ 
a theiapeuticaUy effective amomit of a compound or salt of chum 9 to the «n4»n«i 

21. Hie mefliodofclaim 20 wherem the cytokine is lEN-a. 

30 22. A method oftreatmg a viral disease in an animal conqmsingadmimstering a 
*Mqieutically effective amomit of a compound or salt of clann 9 to the annual. 
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23. A method of treating a neoplastic dismae in an ammfll cQm p ri ritig ftAm'ttig termg 
IlierapeaticaUy efiectiva amount of a compound or salt of claim 9 to the gnimiti, 

S 
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